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PROVIDED 'ON CONDITION THAT THIS BE 
KEPT CONFIDENTIAL AS PART OF A 

SETTLEMENT NEGOTIATION 

DRAFT/CONFIDENTIAL: 5/4/06 

Discussion Points: 

A. Contribution Protection: 

Confidential Settlement 
Comm unication 
Subject to Rule 408 

• Protection afforded any given party subject to full perfo 

B. Cooperative Agreement: 

'1. Tolling/Standstill: 
• Scope: . 

o Tolling beyond statute of li~lH!!utions-l~ches, estoppe ';;~t~tll;tes of 
repose, any defenses basedffsol~ylt4pon Rtssage of time. \,,/ 
CI . I d . d9 @Hh ~i.jll' d' fijI"' RIIFS o alms re ate to costs mcurre or ' ,e~mcurre m per ormmg 
work and DEQ past costs 

o Claims for declara\'0 eliefre liabili 
costs (beyond RIIF . . 

• Forebearance:. . \ fu~ll~lllI-., 
o "Performmg PartIes" nC\f,a s:~g e-uQ-JJiw 
o Sco~~lf~I? "may have 6~t issues r$Jated to RIIFS work or remedy 

se!eetlOn 0 plementatlOn that are unrelated to recovery of response 
#c6;~t~i!'- Coo'tive Agreetrlw, t ,¥ill not address such potential 
iss~e'§r', . ~ 

utua ~l~J\nging;fs'pecified claims and requesting or 
~~ ~~«"~,,, .' f A or DE~ to pursue claims against DSLlPerforming 0uragi 

t"'.1l(hllh 

Pll'¥lti'es" 
"<i;~,~,,~" ":\. 

"~,Disclaimers="No~,admis , .. , . re proper statute of limitations, jurisdiction, 
····<liability etc. 

'\{,;';,i~~ 

• 1'e' and Termination: 
~rebea'Dntil completion ofRIIFS work. 
iij~~mA(ation of standstill after notice if: (1) ADRIallocation process 
t~1W~ated, (2) third party files claim against Performing Parties or 

MV 
DSL, or (3) any party to agreement fails to or ceases to participate in 
ADRIallocation (not just DSL). 

o Standstill agreement terminated as to all or less than all parties? 
o How to assess "participation" in ADRI Allocation? Party affirmatively 

withdraws or is expelled from allocation agreement? 
o Not automatically terminated by happening of certain events. 
o What type of notice required (form and timing)? 
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PROVIDED ON CONDITION THAT THIS BE 
KEPT CONFIDENTIAL AS PART OF A 

SETTLEMENT NEGOTIATION 
o Require good faith effort to secure agreement to stay/standstill 

agreement from third party before termination based on third party 
claim? 

• Signatories: 
o Potentially broader than Cooperative Agreement (i.e. tolling/standstill 

elements carved out into separate stand-alone agreement)? 

2. Allocation Design: 
• DSL and Performing Parties participat.e .in all e~.~; undertaken to explore 

and select method/process for non-JudIcIal allocatIOh 
• Design elements will include obligation tQ",'X6r~ to deve em method for 

identifying and evaluating in-kind contfipmi~ns trom an~, : land (sale of, 
access to, long or short term use of),",n1lrterials,,,services. 

• Affirmative recognition ofDSL as~'b~p,~{ating'p.artY. 
<'\;"~,~:;:;i{~, A~i[ii;;C ""t:~ 

3. Allocation Partic'ipation (as distinct from desi'~ti}:;;<':' . 

4. Express provision t~at elemel;~'it~~rative a~~ records retention, 
mform~tlOn shanng etc. not con~~ct .WI.t!I!~n~;?,g~us te~s. of subsequent. 
allocatIon agreement (or otherwlse'l It}tptl . , locatIOn process deSIgn). 

5. Records Retention:' , 
• Clear ~~l :' . on of app icable area €~t~nct from definition of area for other 

purposes) "". \. / 
1}: l?~? 

• Ob.Ug~!ion of· . ,~P ing Parties 
~{~i"~<>~ >, ), ,%,->" ' 

: otice,before des ction 
OPYing;;~;~'t~paid. . 
rivileged/~tln'clentia v' not included; Right to challenge claim 

\1!i11H1 b ".I!Ji • . ~~xtent allow'J~~ y law-need to get DSL records retentIOn schedule 
re¥X$t;~ consisteiWwith language in agreement. 

'~!~ !I 
Parties(~mtrefiiin, to the extent allowed by law, all records and documents in 
its posse~ioK or control, or in the possession or control of its employees, 
agents, ol~ontractors, relating to the Portland Harbor Superfund Site, which 
for purposes of[this section] means the Study Area from Willamette River 
from River Mile (RM) 2.0 to RM 11.0 in Portland, Oregon, and any other 
areas in proximity to the Study Area necessary for the implementation ofthe 

. response action, including upland areas that contain or are known to ha,ve 
contained sources of contamination to the sediments within the Willamette 
River for a minimum of 10 years after completion of the remedial action. 
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PROVIDED ON CONDITION THAT THIS BE 
KEPT CONFIDENTIAL AS PART OF A 

SETTLEMENT NEGOTIATION 
Parties reserve the right to claim the attorney client privilege and/or attorney 
work product immunity for such documents, as well as the right to challenge 
any such claims made by other parties to this Agreement. 

Beyond the initial 10-year period, Parties will provide each other at least 
ninety (90) days notice before any destruction or other disposal of such 
records and make such records available for inspection and copying upon 
request (and at the requesting party's expense). 

6. Information Sharing: 
• Cooperate in development and exchange of non- ,< .. eged documents. 

o Does not create independent obligatio "~reate" or "recreate" data 
• Beyond LECG info summaries ~2lft, 
• Clarify expectations re sharing and exte ~~fprivilege etc. 
• General description or clarification 0 ; cument types that wo 

privileged? 

7. Non-Signatory Funding of Response Costs: '.,. '" . 
• Recognize common interes~M~l exploring possip;!:t~ties for additional funding 

and fun~ing s.ources beyon'&W~atories to agre~l~~If$t1' 
• Not a dIscussIOn of CERCLA::<:>r E ded orph~prshare. 
• ~o~ intended to p~eclude .or rep~aceAi~0~. ~,;t;,niiI1g discussions (i.e. beyond 

lImIted grou natones to c&p'eratlve agreement). 
~7~ 

8. RegulatorY,R. .. : 
q '.'l!A ,if 

• DSLwill una~l)j:ake,@te,y.iS~ ofDSL rules related to property authorizations 
~f:cep:§~i~~to ~r~fu~Ut"or':;f~~;fi~~~ifvestigation, ~~moval o~ remedial ~ctio.ns 
0n"suorne,r:g~d anQ,!;~Jlbmerslble !la:nd or DSL' s abIlIty to delIver potentIal "10-

kind" sei\i!l~~st~nd ili~t~~i~l§:,in conjunction with that work. 
o Potentiai'l"'*'le revisi'0~:s;;'ihat might streamline (remove any unnecessary 

impedimen ·n) DSE" processes for evaluating and authorizing access and 
, ..other long an· short term uses of submerged and submersible lands. 
o >"~te"ntial rul~'revisions that might streamline (remove any unnecessary 

im;~e~imen1s' in) processes for evaluating and making available "in-kind" 
'Vw,;~0V 

contribUtions by DSL. 
• PerformiA~' parties will cooperate in identifying issues stemming from the 

current rules, and possible resolution of those issues. 
• DSL actions and rule revisions to be consistent with all statutory and 

constitutional limitations on DSL and State Land Board. 

9. Modification/Termination Provisions: 
• Whole agreement not necessarily coextensive with standstill. Standstill can 

be terminated independent of rest of agreement. 

( 
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PROVIDED ON CONDITION THAT THIS BE 
KEPT CONFIDENTIAL AS PART OF A 

SETTLEMENT NEGOTIATION 
• Addition of late-comers. 

GENP9642 

} 
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MAR-25-2002 16=12 

To: Mike Tischuk 

INwSITU OXIDATIVE TECHNOLOGlES, INC. 
5;200 DTCPARKWAY, SUITE 150 
ENGLEWOOD, COLORADO 80111 
PHONE: 303-843.9079 
FAX: 303-843-9094 

FAX TRANSMITTAL SHEET 

From; Chris Nelson 

Fax: 412-208-8869 Pages: 

Phone: Date: 3/2512002 

Re: Additional information 

regarding PCP Treatability 

cc: 

D urgent o For Review' I:l Please comment o Please Reply '0 Please Recycle 

-Comments 

CONFIDENTIALllY NOTE: The documents accompanying this teleoopy tr~'1mhmion are confidential and are intended 
only for the use of the individual. or. entity named on this trruwnission sheet If you are not the intended recipient, you are 
hereby notified that ooy disclosure, copying, distributiDn or the taking of action in ~limtce OD t.he contt."Ilts of this telecopied 
infonnation is strictly prohibit~ and that the document~ should 'be returned to this fnm immediately. In this regard, if you 
ho.ve received this te]ecopy in error, please notifY us by telephone immediately so that we can arrange for the return of the 
original documents to us at no !;05t to you. 

IF TRANSMITTAL lS INCOMPLltTE, PLEASE CONTACT THIS OFFICE 
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. Table 3: Results of Bench Scale Study 
MW-2 Ground Water 

(]NITS Control 

Catalyst Used None 
Oxidant Used None 

No. of Treatments 0 

Vu/at/le Arumat;cs 

Benzene !AglL 2.3 
Toluene IlgiL 5.1 
Ethylbenzcnc p.SIL 1.2 
m-Xylene & p-Xylenc J.lg/L 3.0 
o~Xylene p.g/L 3_0 

TotalBTEX p.YL 14.6 

Base/Neutl'lll-Acid SVOAS 

Naphthalene ",gIL 66 
Benzoic Acid ).lglL 1600 Dl 
2,4-Dichlorophenol J.tg/L 16 
Pentachlorophenol flglL 8100 Dl 
Phenol 1ig!L 74 
2,4,6~TrichlQrophcnol ",gil 13 
2,4,5-Trichlorophenol J-Ig/L 170D2 

Total Mefals 

Arsenic nwL 0.10 

Note: 
ND = Analyzed for but not det.cclcd at the method detection limit (MDL) indicated. 

• NA '" Parameter not IInalyzed for. 
mWL = milligrams per liter; ~gfL = micrograms per liter. 

mgIKg ... rnillignmm per kilogram; Ilg/Kg = microgram. p~r kilogram. 

Treated 

Cat-4260 
Stab. HZ0 2 

6 

ND<l.O 
ND<1.0 
ND<l.O 
ND<2.0 
ND<l.O 

ND<6.0 

:ND<10 
15 

ND<IO 
24 

ND<lO 
ND<lO 
ND<10 

0_082 

'" = Value n:presents (he slim of positive valll~~ plus detection limit values for those BTf,X components reported liS non
del\:cled_ 
Dt = Analyw vullie determined from II 1;100 dilution. 
D;! "" Analytc value determined from a 1:2 dilution. 
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Table 4: Results of Benth Scale Study 
MW-3 Ground Water 

UNITS Control 

Catalyst Used None 
Oxidant Used None 

No. of Treatments 0 
Vohttlle Aromatics 

BeIl7.enc· ~g!L 1.0 
Toluene tlglL 3.2 
Etbylbcnzene ~g/L ND<1.0 
m~Xylene & p-Xylene ~g!L ND<2.0 
o-Xylene JlglL 2.0 

TotalBTEX !lg/L 9.2* 

BaseINeutralrAcid SVOAS 

N aphth,\lene !lWL ND,lO 
Benzoic Acid !lglL ND<10 
2,4-Dich!orophenol J.lg/L ND<10 
Pentachlorophenol ",gIL 46 
Phenol ",giL ND<10 
2,4,6-T richlorophenol J.lg/L ND<lO 
2,4,5-Trichlorophenol J.1g/L ND<lO 

Total Metals 

Arsenic mgLL 0.027 

Note: 
NO = Anlllyz"d COT but not detected at the method dl;l!~clioll limit (M PI..) Indicated. 
NA" E>!Inlmeter not analyze\! for. 
mglL <= milligrams pet litl;r; ~g!l. '" micrograms per liter. 

mstKg = mil1i~ams per kilogram. !lg/Kg - micrograms rer kilogram . 

Treated 

CatA260 
Stab. H~02 

6 

NO<l.O 
ND<1.0 
.ND<l.O 
ND<2.0 
ND<1.0 

ND<6.0 

ND<10 
ND<10 
ND<10 

·14 
ND<IO 
ND<lO 
ND<lO 

0.022 

.. - Valu~ l'eprcB!:nl~ the sum ofpositivc vlllues plus detecth;m limit valucs for those BTEX cOIl1[)On"OlG reponed as non-
detected. . . 

• D1 '" Analytt value delermined from a 1:100 dilution, 
• D2 = Analyte valuc dollertrtilled from a J:2 dilution. 
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~AZAFlOOu'S WASH;. HAZARDOUS MAT .... ,ALS 
Volurm 7. Numbc:r 4. 1990 
Mary Ann Li!:bcn. ln~ .. rub!i$hu~ 

Treatment of Pentachlorophenol-Contaminated 
Soils Using Fenton's Reagent 

RICHARD J. WATTS, MAITHEW D. UDELL, and PAUL A. RAUCH 

Deportmen/ of CMI and Envlronmefl101 £nl;lnetring 
Was/ringroll Stdle UniW!fJif)' 

Fullman. WA 991(>4·2PI() 

SOLOMON W. LEUNG 

AxsQriarion Of Anrericort RnilrlXld. 
SO FSI. NW 

Wuxhingrolt, DC 20001 

The Fenton' 5 reagent (hydrogen peroxide and iJ:on (II) ) treatment of 
petltachloropheno~ (PCP) was investi<;1ated as a basis for the on site and in situ 
treatment of contaminated surface soils. Mineralization of PCP was demonstrated 
in a silica ~d system by the temOVal of the parent compound and total organic 
carbon with eoo:espondinq stoichiaretric relXlV'e:.ty of chloride. 'llle treat.ment Qf 
PCP was investigated in two natural soils of varying o~ic carbon content . 
Pentachlorophenol was deqxaded in the soils with and without iron (II) addition. 
The opt.iImlm treat:Jrent conditions were found at pH 2 to 3. 

The uncontrolled Md accidental disposal of organic hazardotls wastes on 
$oi1s is recognized as a significant protJlem. Over 20,000 uncontrolled hazardous 
waste sites exist in the U.S •• many of Which are cbaracte;rized by contaminated 
surface soils (1). In addition, ove~ 18,000 accidental hazardouS waste spills 
OCcur each year ~ the U.S. (2). 

A large number of ha~ardous W2S~~ disposal and spill sites are 
~cteri~ed by surface soils contaminated with chemicals that are resistant ~o 
degt"adation. The fate of wastes disposed on soils is based on the properties of 
the cantami.nl;mts and the soils. A nurrber of contam.i.nMt properties <lffect the 
fate and tran$pQrt of wastes disposed on su~face soils: howew:t't the rrost 
inp:)rtant are degree of haloge.natiO!'\( oct~ol-water partition coefficiel1t U{owl r 

and vapor pressw:e (3). Conti:md.nants with a high ~ of halogenatj.<m are 
SlQWly biodegraded in aerobic soils because of their exbting high oxidation 
state. Contaminants with high Kow tend to adsorb to soils and those with low 
\/'apor pressures volatilize slowly" Theref'o:re, hi9h degree of haloqenation, high 
Row, and low vapor pressure at"e ccnm:m chat-acterisdc.s of surfaca contaminants. 

'lhe on site and in sit.u tl:eatJrent Qf contaJl'lUlated 50110$ has been proposed .,$ a potentially safe and economical. metruxi o£ elean up (4). Bior~tion has 
been effective in treating 50ils contaminated with hazardol.1$ <:~ds. However, 
BGmo;!. waste canponencs are toxic to microorganisms and many ~ slowly 
biodegraded; half-lifes of up to .several mmths are not unccmron for· SOIW": 
ccnpounds du:t:'1l19 bio~ernediation efforts (5). 'lbe introduction of strong oxidants 
into Contaminated SOils may provide a means of destroying biorefractory 
eO:t'\t~ts over t;irre period.s less tharI required for biologica~ treatrn;;:nt. 1'. 
do¢I.mlented process for gen~r~ting strong oxidants ill aqueous solutions is 
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F~ton's reagent, which is the reactiOtl of hydrogen peroxide and iron (II} to 
gener3.te hydro~l radical {ORY} (6): 

[lJ 

Hydroxyl. f;'adical is second only to fluorine in oxidation potential and is capable 
of nonspecific o.x:idations because it reacts with organic c:aIpQWlds with 
binr:tleculru" rate constants of 107 to 1010 L/nnle' see (7). Fenton' s reasent also 
invo1..-es numeroul/i ~.i.ng reactions (6, 8, 9}: 

H20;2 +- Fe3+ '> Fe2+ +- W- + HO,2. (2) 
PH -+ OH· '> HzO + R· (3) 
Fe2+ + CH- > fe3+ + Olf" [4J 

R· + t~+ . _.> Fe2+ + pwducts [5J 
R. + 00· :> P.OH [Ell 

R· of- HZOZ > ~ + 00· (7) 

HO:2. + Fe3+ :> 02; ... re2+ + a+ [8] 

00- + H202 '> li02. + H2O [91 

where RH ~epresents an oxidizable substrate, R' is an organic radical and lD2. is 
supel:'O)tide radical. The rate oonatMt fo:;: Iilq. 1 is 76 L/lIPle·see. Pate 
constants for Eqs. 3, 5, 6, and 7 axe substrate specifio (8). The :rate constant 
for Sq. 4 iii! 3 x 108 t!mo1e'sec (6); the rate constant for Eq. a is pH dependent 
and ranges from 2 x 104 to 1 x lOG L/mole'sec (9, 10). 

'I'M ~tal aspects of Fenton's chendstl."Y have been 'Well do<::umanted. 
For exanple, walling and Johnson (ll} investigat1l:d the conditions that favor 
hyc;il;'oge.n abstraction va. hydroxyl l:adical addition to S\lbstituted benlenes, 
Ingles (9) provided similar 1nfOl'ltation with low nclecular weight aliphatio 
alcohols. 

Fenton I s reagent has recently been applied. to the tnatmmt of organic 
o::mtawninants in aqueous solutions. Ilaxbeni et a1. (12) investigated the Fenton's 
oxidation of di - and trichlorophenols in aqueQ\.'lS solutioo. A mass balance in 
their system in'II'Qlving the rneas~t of ~i!lidual chlorophlmOl, chloride, Md 
total ~io c:a.:mon ~ that. the chlO~ls were minetalized by the 
tteatnEnt. Fenton's ~gent ~ucceasfully oxidized a for:maldehyde 'Waste stream 
Utlder bench scale conditions {13}. The p:t"'OQf.tSS has also been used to treat 
wastewaters containing sodiwn d.odecyJ..l::)!!n2.eMsulfonate (14). lrtoluenesulfonic 
acid and l2""nitrophenol (15), and azo dyes (16). However, few studies have 
syst~tically investigated the Fento~'s reagent t~tment of oontaminated soils. 
As part: of a catprehensi'le effort to stUdy the Fenton's reagent tre.a~t of 
sOils, the putpOse of this research was to ~t the deg'rada.tion of 
pentachlorophenol by Fenton r S reagent, and to determine the optimum pH durin9' 
soil tl:'eatrnant. li;}st Fen1;on' s reagent research has used H20;2 concentrations from 
0.05% to 1.0% (9). ~ver, this investigation \1$ed H;2C)2 concent;tations in 
excess of what woul-d be ~red to stoichianetrically oxidize the substrate in 
order· to enhance mine~lization. . 

l!Qdel Con.t;,arnjnam: 

Pe.tItaahlo:r;cphenol, a Widely-used 'I«JOd preservative, ~ USed as a m.x.iel 
conta.minant. l?entachlorophenol is m:::lderately biorefractoi:y. Mabey et al. (17) 
reported. a b.tcxiegl:adation rate OO!'1St:ant of 3 x 10-12 L/CE!ll'bout, log Kow- of 
5.01, and vapor pressure of 1.1 x 10-4 mn Jig at 201!C. The PCP was ~sed fran 
Aldrich Chemical Ca:!pany and was of 99% purity. J\m::nq tbe 1% inpuriti@s 'We:;e 
octallchlorodiben~ox.in 8Tld other dioxin congeners. 
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, 
Soils 

C'.a:lmercially-available silica sand (SO-lOO ~5h) and two natural soils were 
~sed. The soils were collected. from the uni~:csity of, Cal1fomia M::lreno valley 
Field station. Particle size analysis was dete:rnU.ned. by the pipette method (18). 
org-Mic carbon waB detel:minQd by CQ\"bustion at 900"C with evolved C~ trapped in 
KOH and measured by back titration of unreacted KOH (19). Crystallirle iron and 
mMga.nese oxyhydrides were dete~ by citrate-bicarbonate-dithion1te 
extraction (20). cation exchange capacity was established by saturation with 
sodium acetate at pH 8.2 (21). The soil characteristics are shown in Table 1. 

CLassification 

% sand 
\ silt 
% clay 

Crystalline 
E'e oxides (%) 

Organic 
Carbon C%) 

c.ation ExCbange 
capacity 
(meq/lOOg) 

Procedures 

'I'ABLE 1 
Soil ~acteristics 

SoU! 

~soil 

Ahoriz.on; 
fine-loanW' , 
.rn.ixed, thermic, 
Typic Haploxeralfs 

70.S 
25.0 
4,2 

0.46 

8.0 

0.58 

5.34 

Soil II 

~na soil 
C horizon; 
fine-loamy, 
mi:xed, thennic 
Haploxeralfs 

57.8 
24.1 
18.1 

D.28 

8.0 

0.05 

4.32 

The soils we)';e spiked with 250 11'J;J/I<r;T pentachlorophenol by adding a f'0!
acetone solut~on to the soil; the acetone was allowed to evaporate to dryness. 
Aft@r evaporation, the acetone level was undetectabl@, The dried soil was mixed 
tho;E;t)uqhly by stirring and shald.ll9" TO evaluate the hc;xrQgeneity of PCP in the 
soil, eight 2.5 9' aliquots were extracted and analyzed for PO". 'l1le results wsxe 
within 2% of- the IMan extract concentration for 611 aliquot~. 

~l'::irrents were conducted in batch, carrpletely mixed Syst@IllS. To 2.5 9 of 
PCP-contaminated Boil in a 40 mJ;, borosilicate glass vial, 12.5 nIL of 6.5% H202 
we~ added followed by 1 mL of a FeS04 solution to provide a tinal amen~t of 
480 mg/L Fe (II, III) in the aqueous phase, The mole ratio of peroxJ.de to PCP 
was 10,200:1 and the we19ht ratio of peroxide to soil was 0.327:1. 

~rate experimental units conducted. in duplicate vials 'i'iel:'e used _ to 
nonitor treatment eft'ectivene$$ at a mininun of 5 tine periods over 24 hours. At 
the-time designated fa)'; analyses I an aliquot of the soil-water was oo11~ct~ for 
h~ pexoxide analysis. Th.e reaction was -then stopped by 1:he additiOn of 
eight drops of concentrated $Ulfuric acid to the vials. 'l1le abillty of 
concentrated H2SO4 to quench PCP oxidation was documented by naUtoring 
pentaclllorcphenol degradation in acidified sartples QVI;I;;J; 6 hours. No PCP 
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dcigrolc.\ation ws ~bsetved. The oSe. slurries were shake-extracted with,3 ,of 
ed'i',l acetate for 30 ItIinutes and then centrifuged for 15 nti..nut$S at 1,200 rpm. 

- SOluble iron waS ~asured in parall~l samples by filtering the soil slurry 
thrQugh a (;Fe filter. Total organic carbon and chloride were also mea$u.eO 01'1 
experiments conducted in parallel. Total or9anie carbon was dete:rnrlned by 
concluctlng the reactions in sealed 'lOC ~les. At selected t:iItes, evolveci C02 
was measured 01'1 an 01 700 TCC analyzer. 

Anal,yB1~ 

HydJ;ogen peroxide concent:t:'ations wel:e deternUned by i<X:lcmat • .i.c titration 
with sodium thiosulfate. Res1dual pentachlotophenol was followed by 93$ 
chranatography after ethyl acetate extraction fran· the soil. A Hewlett-Packard 
5890A gas Chrc:nIatocp;;apll with a f.ta.rne ionization detector and a 0.53 rnn (ID) X 15m 
SUpelQ;;l ;SPB-S capilla;r;y cOlumn was used. Chl;anatographic Conditions ~: 
initial oven tenperatuI:e lOO"C; final oven tenperature 240°C: program rate 
30°C/min; injector tenperature 20QoC: detectQ1" t~rat\.1re 2400C; and nit%:ogen 
carder qas flow x-ate 20 mL/i\\io. Soluble iron was ai"laly:.ed using flarre 
methOdology on a perkin Elmer 3030B ~tomic ~$otption spectrophotometer. 
Chloride was detennined using a Fisher chlOride electrode paired with a double 
junction reference electlXJde, 

:keat;.rrQnt- Kinetics and Stoidliorngtty 

Hydrogen pii,);~oxide consunption and PC!? degradation d\,a:-il'lg a typical 
treatn::ent .experirrent {2S0 mq/Kq PCP, 6.5% H2O:.i:, and. pH 3} as a function of time 
are shown in Fi9' 1. 'lhe data of Fig. 1 f!how that the PCP and H202 first 
decoroposed rapi~y, with a slower decomposition rate after 3 hours of reaction. 
The expected rate in a Fenton's system is zero order because hydroxyl radical 
genez:ation should approach st.eady state CEq. 1) with PCP present in high 
concentrations; hOWS!ver, all deoat'p:Jsition rates, l:e93rdless of the hydrngen 
peroxide and .iron amendments, we;re not linear. The soluble iron eoncentxations 
as a function of tina are also shown in Fig. 1. Qr)ly 23% of iron added to the 
system could be recovered in solution at t.i.tre zero. In addition, t.he soluble 
iron concentration decreased over the first three hours of treatment and the 
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FIGURE 1. Rf!lative ~tachlorophenolt h)'Cir09M peroxide, and 
soluble iron concentrations as a function of time during 
E'~tont$ reagent treat.m!mt with 0.048'/; i.tOl'l arrendlmnt. 
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eoncentr~ti¢r\ .. erre.i!'led relati vel y constant thereafter. A possible trechanisrtl for 
i~on ptecipitation may be defined; 

(10) 

which has a reaction half-life of 25 minut.es ~t neutral pH (22). The 
concentration of QH- in the Fenton' s system at pH 3 is four orders of IlIEIgnitude 
less than in iii system at neutral pH; a half-life adjusted for tile difference in 
Ofr concentration may explain the 3 hour tiffie :requirem;mt to reach the quasi
eguil:ibriurn soluble iron concentration of 9 rrg/L. 

The .iJrportance of soluble iron in catalY:idng Fenton t s reactions has been 
well ~ted (0). Because the concentrations of PCP, H202, and. soluble iron 
changed over t:ine in the silica sand systems, rate quantitation was difficult. A 
tUtrlOV'et> nl,.!l!'J:le;r exxtm:lnly used in catalysis oould not be us~ because the soluble 
catalyst concentration decreased over the CO\.ltse of the reaction. Therefore, PC? 
and H,202 concentrations as a function of tima were fit to zero, first, and 
second-olXier rnodels (23). The first-arder lIPdel provided the best fit of the 
data with R2 :> 0.90 for plots of the natural logarithm of concentration as a 
function of tine. First-order fit of exper:inental data. is a camon p2:actice for 
quantifying oonplex fmvironmental p:r;ocesses, such as hiochemical oxytJen dem!U'ld 
(24) • The reactions occurring in the Fenton's system are cc:aplex; howeve;-, the· 
errpi.rical fit of e:xperimetltal data to the f,i.~st-ordez: nr:x:iE!1 provided. the m>st. 
aCCIJ.:-ate means of eatg?at'itlg different treatJoont conditions. 

The concentrations of PCP, total oI9<lllic carbon, and chloride over the 
course of the reaction followed in Fig. 1 ate shown .in Fig. 2. 'lhese data show 
that greater than 99.9% of the original PCP was degraded in 24 hours and. that the 
removal of total organic cat.bon closely followed PCP ~dation. These re5ults 
are t;;i.milar to those obtained by Barbeni et a1. (12) I who dem::mstrated the 
mi.ne.ralization of di- and triehloroph.enols in aqueous systems. The phenarenon 
that organic carbon was remved rapidly after PCF degradation suggests that 
hydroxyl radical attack on the products .is !lOre rapid than on the pal'ent 
compound. High rates of product. ~tion may be e~lained by th~ lOWe:; 
oxidation State of the xing a$ it ie hydroxylated and the increased water 
sol\lhUity of the products. Sl.lbstrate water :ilolubility has been ~licated in 
Fenton's );eagent trea~t reactivity (25). The high oxidation $tate of 
halogenated organics also significantly affects reactivity with oxicti~inq species 
(26) • 

First-ortier rate constants for PCP degradation and H202 decompoSition as a 
function of pH in sili~ sand are shown in Figures 3 and 4 for e~rirrent$ 
conducted without and with iron (II) addition, respectively. The data of Fi~re 
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339 

P.08/15 

BZT0104(e)015335 



MAR-25-2002 16: 15 

0.05 

0.04 • Pentachlorophenol 

.... 0.03 4 

• Hydrogen Fe~oxide 

I:: ... 
.!. 0.02 
~ 

0.01 

0.00 
0 2 4 6 8 10 

pfi 

lnGr.1Rf; 3. Effect; of pH on the zates of Fenton' 5 treatJrent of pentachlotopherlol 
and hydrogen pe:;oxide decatqX)sitiori in silica sand with no iron addition. 

H202 ---"-'> 1/2 02 + H2O (11) 

Hyd..roxyl radical is most reactive in the aqueous phase and there ia little 
evidence that adso.t'l>ed species are de9raded. by Fenton's reagent. 'Ihe P.Ka of PCI? 
1s 4.5, and the solubility o£ PCP increases ~ the 14 1'Il9'/1. value of the 
unionized species. The inereased solubility above pH 4.5 should increase the OR
reactivity towa.rd. PCP; however, PCP degradation rates we~ lowest at pH ~ 5 
suggesting that the wat~r sOlUbility did not enhance Pa? de<;p:adation. However, 
reactivity t~ hydroxyl radical may be greater for PCP in the unionized state. 
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~ 0.03 I 

c .... 
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~100ftE 4. Jl:ffect. Of pH on the rates of Fenton's treat:m!nt of pentachlorophenol 
and h~ peroxide decoapositian in silica sand after !xoo addition. 
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FICiI1RE 5. Effect of pH on tile rates of Fenton' s t:~tmmt of pentachlorophenol 
.and hyd.ro;en peroxide decooposition :in soil ! with no iron a.ddition + 

Figures 5 and 6 $hoW PO? and H202' decaIp:lsition rate constants for 
reactions conc:h:zcted without the Fe.504 ~t in soils I and II, respectively. 
'lhese data show tlw.t Fenton' IS . oxidations proceeded in natw::al soils witbQUt the 
addition of soluble iron. 'l'l'l.e reactions may have been praroted by the 
dissolution of iron oxides {e.g., hematite, rragnetite, 9"OOthite} or: by 
heterQSeneous catalysis occurring at the mineral surfaces. 

0.05 
m Pent~ehlcrophenol 

0.04 • Hydroqen Peroxide 

r-I 0.03 I 
r:: ... e 0.02 
~ 

0.01 

0.00 
0 2 6 B 10 

pH 

F!GURE 6. Effect of pH en, the :r:ates of Fenton' a treatnent of pel"Itachlorophenol 
and hydrogen petoxide deeoopositian in soil II with no iron addition. . 

". Fi9ureS 1 and S show .reP and H202 dea;znpo5ition rate constants for 
reactions <Xmduetfild with the addition Of 480 ng/L i;ron (Il)amandi'l'ent to soils I 

···and. .. ·II, respectively. These data shOw tlwt PCP d.egradation :rates wete increased 
by the addition of iron (II) to the system. However, the rate of H202 
cons\.mption also 1nCre8sed. 

The primaty cost of Fenton' 5 reagent treat.ment is hydrogen peroxide at 
$1. 72/gallon for a 50% (wt.) aqueous solution. ~refore, the opt:!1num treatJlent 
conditions will bEl c:I:lru;acterhed by a high rate. of contandnar:it de9r;1dation with a 
minimal rate of H202 consunption. An empirical neasure of Fenton's rea961t 
treatnmlt efficiency may be deseribed by the ratio of the first-()rder rate 
constant fer J?Cl? degradation to the rate constant for ll2.02 eon$!Jllption 
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FIGtmE 7. Effq.et of pH on the rat.es of Fenton' ~ treatment of pentachlorophenol 
and hydrogen pe::oxide decarposition in soil 1 afte. iron addition. 
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FIGURE a. Effect of pH on the rates of Fenton's t:reat:J\'ent of pentachlorophenol 
and hydrogen pex;oxid.e deOCXl'pOsition in soil n after iron addition. 

(kpcp/kH202>' Fenton's reagent tteat.nent @ffieieneies fot" the silica sand system 
with iron addition and the two natural soils with and without iron addition for 
the seven pH r~imes aN shown :in Table 2. 

NO eftlCien.cy data are available for thE! silica sand system without iron 
addition because PC!? and H2D2 degradation rate constants were negligible. 1he 
efficiency data show that, regardless of the iron add1tion, the optbrum pH was 2 
t.o .3. In Sa'C'Ie cas@s PO? degradation rate constants at pH 4., 5, and 6 ~;r;:e higher 
than rate constants at pH 2 !;I11d 3. Howe~r, the corresponding rate constant.s for 
H20z d4catrposition were highe;r above pH 3, which resulted. in lower treatment 
efficiencies. Therefore, the optimum pH regime for t..h$ three soil systems 
invest.i93,ted was in the I;Mge of pH 2 to 3. 

Fenton • s reagent har;; been effective in deg.tading chlo:rophlmols and 
formaldehyde in aqueous solutions (12, 13). The :;eaults Qf ·ch.ts n$eudl Show 
that Fenton's reagent. is also effecti\l't! for treating PC!? in soils. Previous 
studies ~d not dete~e the optimum pH conditions for ,the optimum treatment. 
This resea·rch shows that the !lOst effectiw pH for reducing peroxide req>.lue.TreIlts 
is pH 2 to 3. 

The data of Table 2 show that opt.1m.m\ system pH was the sane with or 
without iron amendment for the two natural 50ils. Table 2 data also show that 
the optinnlrn treatlMnt efficiencifils at pH 2 and 3 for soils I and· II without iron 
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TABlE 2 
Fenton'~ Reagent Treatment Efficiencies 

kpcr/kH202 

pH 2 3 .4 5 6 7 8 

SiHca 
+ Fe 13.7 25.0 10.5 11.6 0.9 1.2 1.1 

Soil 1 
o F<i! 12.5 4.0 6.7 0.67 0.63 0.18 0.12 

Soil I 
+ Fe 5.0 3.4 2.0 1.4 1.0 0.13 0.062 

Soil II 
on B.O 17.6 2.0 1l.0 4.5 1.1 0.36 

Soil II 
+ Fe 7.3 11.3 B.2 4.6 3.7 0.72 0.30 

addition were greater than those with iron addition. Therefore, the Fenton· S 
reactions tray be slowed :by adjusting the pH to the qlt:imum range and not adding 
i.tOn without a loss of tre~t:lent' efficiency. A potential use of the reaction 
without iron addition would be the in situ treatlrent of a deeply contaminated 
surface soil. Under these conditions, the ~ wt:IUld be able to penet.tate 
the soil and ~Ch deeper layers. Howevt'!r r a longer time would be mquired for 
the b:eat1r1lmt without iron addition. Based on the Hrst-o;r;der rate constants for 
PC!? degradation in Soil I, 5 how:"s a.nd 39 hours would he required for 99~ PCP 
de<p:adation at pH 3 with .and without iron addition, ~ctively. 

'llle cpt:i:mllm pH haSM on tM a'tpi:l:'ical effiqiencies (Table 2) was pH 3 f9:;: 
both the silica sand system and soil I, and pH 2 for soil II. The physical and 
chemical propetties of the soil (i.e., particle size distribution, cation 
exchange capacity, iron ;md manganese oxides, and soil organic CEU:'Don content) 
will likely affect the QPtimurn pH Me the eff~cacy of Fenton's ~~t treatnent. 
The g;t;eatest ditfertIDce between the soil cllatacteristics listed in Table 1 is 
ol:1)anic ~rbon content (0.58% and 0.05% for soils I and II, respect..iwly}. '!'he 
high organic cal:'bon content of soil I may have contl:il:ruted to c:atpetition for 
hydroxyl radical tesulting in lower PCP degradation rate constants. Soils are a 
carplex nedia in which the inte:ractive effects of the Jl'atrix will require 
detailQd atudy to elucidate mechanisms which affect Fenton' s tNatmwlt 
efficiencies. 

, ,Because of the C!:X1plexi ty of Fenton's t:z:eatnent systems, bench-scale 
t.teata:biUty studies will he necessary to "a;sess the effectiveness of tentoo' s 
reagymt treatrrent on a site by site basis usin9' a tratrix of pH regiroes and iron 
~ts. Such bench scale treatability .studies are camonplaee in ass@ssing . 
the potential fo:;: hioretrediation of surface soils and gmunciwater (la). ll'uz:ther 
Fenton· s :research will provide predictive t~tal::>ility nodelS boIsed on chemical 
st:r;ucture-reaativit:.y. catalysis by iron minetalsf and the effect of soil organic 
~. 

Funding fo);" this project was pxovided by the U.S. En~tal i.>t{)tection 
l\gency t1u:ough Assistance Agreement No. R-814425-01-0. 1Idclitional support was 
provided :by the National Science Foundation throu¢ Engineerin9 Reseuch 
f"quiptent Gnmt No. CE'.$-8704979. We thank steven Fordham and Lisa carlson for 
technical assistance. 
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Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon -- May 24, 2006 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All oral 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. 

Name CompanylRepresenting Contact Information 
Address: 1255 Drummers Lane, Suite 320 
Wayne, PA 19087· 

1 Bill Hengemihle LECG 
Email: bhengemihle@lecg.com 

Phone: 610.254.4040 

Address: 1255 Drummers Lane, Suite 320 
Wayne, PA 19087 

2 Clayton Undercofler LECG 
Email: cundercofler@lecg.com 

Phone: 610.254.4019 

Address: 3820 S Ferdinand #202 
Seattle, WA 98118 

3 Barbara Smith LWG/HSPA 
Email: barbara@harrisandsmith.com 

Phone: 206.343.0250 

Address:1602 5th Avenue, Suite 2040 
- Seattle, WA' 98101 

4 Tod Gold LWG/UPRR 
Email: tgold@sjzlaw.com 

Phone: 206.957.5953 

Address: Riddel Williams 
1001 4th Avenue Plaza, Suite 4500 

5 Loren Dunn LWG/Oregon Steel Mills 
Seattle, WA 98154 

Email: Idunn@riddelwilliams.com 

Phone: 206.624.3600 

Address: 220 NW 2nd Avenue 
Portland, OR 97209 

6 Bob Wyatt LWG/NW Natural 
Email: rjw@nwnatural.com 

Phone: 503.226.4211 
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Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon - May 24, 2006 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All oral 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. 

Name Company/Representing Contact Information 
Address: 

7 Jim McKenna Port of Portland 
Email: jim.mckenna@portofportland.com 

Phone: 503.944.7325 

Address: 

8 David Ashton Port of Portland 
Email: david.ashton@portofportland.com 

Phone: 503.944.7090 

Address: 

9 Sara Moore Port of Portland 
Email: sara.moore@portofportland.com 

Phone: 503.944.7033 

Address: Bingham McCutchen 
355 So. Grand Ave, 45th Floor 

10 Jim Dragna 
Schnitzer Investment Corp. Los Angeles, CA 90041 
Schnitzer Steel Email: jim.dragna@bingham.com 

Phone: 213.680.p436 

Address: 5480 NW Front Avenue 
Portland, OR 97210 

11 Ted McCall McCall Oil & Chemical Corp. 
Email: ted@mccalloil.com 

Phone: 503.221.5880, ext. 4 

Address: 

12 Debbie Deetz Silva Oregon Steel Mills 
Email: deetzd@osm.com 

Phone: 503.978.6044 

2 of 10 
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Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon - May 24, 2006 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All oral 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. 

Name Company/Representing Contact Information 
Address: 12005 N. Burgard Way 
Portland, OR 97203 

13 Randy Ridgely NWPipe Co. 
Email: 

Phone: 503.285.1400 

Address: 2020 SW 4th, Suite 300 
Portland, OR 97201 

14 Ken Shump CH2MHILLINW Pipe Co. 
Email: kshump@ch2m.com 

Phone: 503.736.4387 

Address:Ambrose Law Group 
222 SW Columbia Street, Suite 1670 

15 Chris Rycewicz Ambrose Law Group/Shaver Transportation 
Portland, OR 97201 

Email: carycewicz@ambroselaw.com 

Phone: 503.222.0552 

Address: 

16 Dan Mensher Ambrose Law Group/Shaver Transportation 
Email: dpm@ambroselaw.com 

Phone: 

Address: 

17 John Stillmun FMC 
Email: John.Stillmun@fmc.com 

Phone: 

Address: 

18 M. Tischuk Beazer East 
Email: 

Phone: 

3 of 10 
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Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon - May 24, 2006 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All or~1 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. 

Name CompanylRepresenting Contact Information 
Address: One Oxford Centre, Suite 3000 
Pittsburgh, PA ·15218 

19 Charles McChesney Beazer East 
Email: Charles.mcchesney@hanson.biz 

Phone: 412.208.8839 

Address: PO Box 1257 
San Ramon, CA 94583 

20 Erin Garner Atlantic Richfield 
Email: garneO@bp.com 

Phone: 408.569.7647 

Address: 

21 John Edwards Anchor/McCall Oil 
Email: jedwards@anchorenv.com 

Phone: 

Address: Perkins Coie LLP 
1201 Third Avenue, 40th Floor 

22 Mark Schneider Atlantic Richfield 
Seattle, Wa·. 98101 

Email: MWSchneider@perkinscoie.com 

Phone: 206.359.8627 

Address: 3121 SW Moody 
Portland, OR 97219 

23 Kathryn Silva '. Zidell/Front Ave. LP & TFA 
Email: kathryns@zidell.com 

Phone: 503.937.2220 

Address: 1300 SW 5th Ave., Suite 1900 
Portland, OR 97201 -

24 Alan Gladstone Davis Rothwell/Siltronic 
Email: agladstone@davisrothwell.com 

Phone: 503.222.4422 

4 of 10 r \ 
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Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon -- May 24, 2006 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All oral 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. 

Name CompanylRepresenting Contact Information 
Address: 3 Lincoln Center, Suite 1700 
5430 LBJ Freeway 

25 Kevin Lombardozzi NL Industries 
Dallas, TX 75240 

Email: kevinl@valhi.net 

Phone: 972.448,1480 

Address: Shell Oil Company 
910 Louisiana, P. O. Box 2463 

26 Tom Kearns Shell Oil 
Houston, TX 77252 

Email: thomas.kearns@shell.com 

Phone: 713.241.5633 

Address: 7318 N Leavitt 
Portland, OR 97283 

27 Mike Pertesen Hendren Tow-Boat -
Email: michaelj.petersen@integra.net 

Phone: 503.286.5895 

Address: 111 SW 5th Ave., Suite 3400 
ACF Portland, OR 

28 Hong Hyunh McCall 
Email: hong.hyunh@millernash.com 

Beazer 
,Phone: 503.205.2485 

Address: 

29 Stephen B. Johnson Christenson Oil 
Email: sjohnson@gsblaw.com 

Phone: 206.816.1309 

Address: ~ 

30 Larry J. Brant Christenson Oil 
Email: 

Phone: 

-~-----~ ----" 

5 of 10 I 
l. ~ ___ LWGOOO~~ ___ _ 

BZT0104(e)015347 



Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon - May 24, 2006 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All oral 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. . 

Name Company/Representing Contact Information 
Address: 3865 NW St Helens Rd 
Portland, OR 

31 Larry W. Lesniak - Christenson Oil 
Email: coil@comcast.net 

Phone: 

Address: 

32 Claudia K. Powers Arkema, Inc. 
Email: ckp@aterwynne.com 

Phone: 

Address: 

33 Charlene Finnelly Langley-St. Johns 
Email: rfb@rfblaw.coni 

Phone: 

Address: 220 NW 2nd Avenue 
Portland, OR 97209 

34 Sandra Hunt NW Natural 
Email: 

Phone: 503.721.2478 

Address: Andrews Kurth LLP 
1717 Main Street, Suite 3700 

35 John Dugdale Air Liquide 
Dallas, TX 75201 

Email: JohnDugdale@andrewskurth.com 

Phone: 214.659.4525 

Address: 2700 Post Oak Blvd. Suite 500 
Houston, TX 77056 

36 Stephanie Payne Air Liquide 
Email: Stephanie.Payne@Airliquide.com 

Phone: 713.624-8387 

6 of 10 
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Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon - May 24, 2006 

As a reminder, this meeting constitutes a settlement nego.tiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All oral 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. 

Name CompanylRepresenting Contact Information 
Address: 17171 Bethell Way, NE #300 
Seattle, WA 98155 

37 Anita Lovely ExxonMobil Email: alovely@seanet.com 

Phone: 206.368.2447 

Address: . Preston Gates Ellis, LLP 
222 SW Columbia Street, Suite 1400 

38 J.W. Ring NWPipe Co. Portland, Oregon 97201-6632 

Email: jring@prestongates.com 

Phone: 503.226.5756 
Address: Preston Gates Ellis, LLP 
222 SW Columbia Street, Suite 1400 

39 Phil Bender NWPipe Co. Portland, Oregon 97201-6632 

Email: pbender@prestongates.com 

Phone: 
Address: PO Box 10324 
Portland, OR 97296 

40 Rob Rich Shaver Transportation Company Email: rdr@shavertransportation.com 

Phone: 503.228.88850 

Address: Cable Houston 
1001 SW 5th Avenue 

41 Jim Kincaid BayerCropScience Portland, OR 97204 

Email: jkincaid@chbh.com 
, 

Phone: 503.224.3092 
Address: Reeve Kearns PC 
910 Oregon National Building , 
610 SW Alder Street 

42 Mark Reeve Tube Forgings/Front Avenue/Crawford Street Corp. Portland, Oregon 97205 

Email: mark@reevekearns.com 

Phone: 503.235.9712 

7 of 10 
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Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon -- May 24, 2006 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All oral 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. 

Name CompanylRepresenting Contact lriformation 
Address: Miller Nash 
3400 U.S. Bancorp Tower 

ACF Industries 111 S.w. Fifth Avenue 
43 Suzanne Lacampagne McCall Portland, Oregon 97204-3699 

Beazer 
Email: Suzanne.Lacampagne@MillerNash.com 

Phone: 503.224.5858 

Address: 101 Clark 
< St. Charles, MO 63301 

44 Mark Crinnion ACF Industries 
Email: mcrinnion@acfindustries.com 

Phone: 635.949.2399, eXt. 1004 

Address: 6 Centerpointe Drive 

45 A.K. Khajetoorians Atlantic Richfield Email: 

Phone: 

Address: Archer & Greiner 
One Centennial Square 

46 Christopher R. Gibson NL Industries Haddonfield, NJ 08033 

Email: cgibson@archerlaw.com 

Phone: 856.354.3077 

Address: 2495 NW Nicolai Street 
P.O. Box 10067 

47 Chuck Gleason Calbag Metals Co. Portland, OR 97296-0067 

Email: chuck@calbag.com 

Phone: 503.226.3441 

Address: Schwabe Williamson & Wyatt 
1211 SWFifth, Suite 1900 

48 Patty Dost NW Naturalffime Oil Co. Portland, OR 97212 

Email: pdost@schwabe.com 

Phone: 503.796.2449 

8of1D ----- --" [- LWG00065 
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Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon - May 24, 2006 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All oral 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. 

Name CompanylRepresenting Contact Information 
Address: Duane Morris 
One Market, Spear Tower 
Suite 2000 

49 Andrew Gordon Shaver Transportation Company San Francisco, CA 94105-1104 

Email: AKGordon@duanemorris.com 

Phone: 415.957.3000 

Address: Landye Bennett Blumstein LLP 
1300 S.w. Fifth Ave. 

50 David L. Blount 
Cal bag Metals Co. Portland, OR 97201 
Beazer East 

Email: DBlount@landye-bennett.com 

Phone: 503.2124.4100 

Address: 

51 Chris Wohlers Wohlers Environmental Email: chris@wohlersenvironmental.com 

Phone: 503.638.6684 '. 

Address: Wood Tatum Sanders & Murphy 
1001 SW Fifth Avenue, Suite 1300 

52 John C. Mercer 
Mar Com Holding LLC Portland, OR 97204 
Mar Com Inc. 

Email: jcm@woodtatum.com 
; 

Phone: 503.721.9421 

Address: 

53 Rick Applegate City of Portland Email: 

Phone: 
, Address: 2776 Bradford 

Porland, OR 
54 Robert Wengel Langley-St. Johns 

Email: 

Phone: 

9 of 10 [
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Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon - May 24, 2006 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence Code Rule 408. All oral 
and written information provided in this meetng is confiedential and is inadmissible for any purpose. 

Name CompanylRepresenting Contact Information 
Address: 2776 Bradford 
Porland, OR 

55 Stan Herman Langley-St. Johns 
Email: 

Phone: 

Address: Garvey Schubert Barer 
1191 Second Avenue, 18th Floor 

56 Leslie Schenck Garvey SchubertiBrix Maritime 
Seattle, Washington 98101-2939 

Email: Ischenck@gsblaw.com 

Phone: 206.464.3939 x1487 

Address: 

57 
_Email: 

Phone: 

Address: 

58 .- Email: 

Phone: 

Address: 

59 
Email: 

Phone: 

Address: 

60 
Email: 

Phone: 

(. ------ ---
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Name 

1 Roslyn Tobe 

2 Chip Humphrey 

3 Kurt Burkholder 

4 Lynne Perry 

5 Misty Federoff 

6 Jim Anderson 

Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon - May 24,2006 

Company/Representing Contact Information 
Address: 720 Kennon Street, SE 
Bldg. 36 Room 233 

Dept. of Navy 
Washington Navy Yard, DC 20374 

Email: roslyn.tobe@navy.mil 

Phone: 202.685.7026 

Address: EPA - Oregon Operations Office' 
811 SW 6th 

EPA 
Portland, OR 97223 

Email: humphrey.chip@epa.gov 

Phone: 503.326.2678 

Address: 

ODOJ 
Email: Kurt.Burkholder@doj.state.or.us 

Phone: 971.673.1880 

Address: 

ODOJ 
Email: Iynne.perry@doj.state.or 

Phone: 

Address: 

Email: misty.fedoroff@doj.state.or 

Phone: 

Address: 2020 SW 4th Ave" Suite 400 
Portland, OR 97201 

ODEQ 
Email: anderson.jim@deq.state.or.us 

Phone: 503.229.6825 

--, 
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Name 

7 Richard Whitman 

8 Elizabeth McKenna 

9 Cyril Young 

10 Steve Purchase 

11 

12 

Portland Harbor Superfund Site Informational Meeting Sign-In Sheet 
Marriott Downtown Waterfront, Portland, Oregon - May 24, 2006 

CompanylRepresenting 

ODOJ 

EPA 

DSL 

DSL 

Contact Information 
Address: 

Email: richard.whitman@state.or.us 

Phone: 503.947.4500 

Address: 1200 Sixth Avenue 
Seattle, WA 98118 

Email: mckenna.elizabeth@epa.gov 

Phone: 206.553.0016 

Address: 775 Summer St NE 
Salem, OR 97310 

Email: cyril.young@dsl.state.or.us 

Phone: 503.378.3805, ext. 245 

Addres.s: 775 Summer St NE 
Salem, OR 97310 

Email: steve.purchase@dsl.state.or.us 

Phone: 503.378.3805 

Address: 

Email: 

Phone: 

Address: 

Email: 

Phone: 

,~----------------~ 

I 
i 
I 
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Milestones 

RifFS Activities 

WINTER 
2000 

SPRING 
2001 

SUMMER 
2001 

FALL 
2001 
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Milestones 

RifFS Activities 

Fall 
2006 
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Milestones 

RIIFS Activities 
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Portland Harbor RifFS Study Area 

Initial Study Area .---__ ---, 
I River Mile 6-11 1 

LWG Sampling 
Extent 

, 
•• 

I River Mile 2-6 1 

! 

IL .....--~~~. ~~~ 

o 150 1,500 3,IXklF~rt 
, , t ! I , , , , 

o 150 1.500 3.000 Fet'l 
! , , I , ! • • , 

Do Not Quole or Cite: Prelimilw /JI Data Clud D raji h l1el p l'elalioll , A /I Content Su4iecI 10 Change 
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__ -_ _ __ -:: ___ :: -.~ __ =_ r==== 
!Pl1ysic;~~-~~~~~~_I3I~!'~j!~_ . 

-, ---::- - - - = --

HIstoric Riverbed 1 . ....... .. . . .. . 
Historic Riverbed 2 ••• .. ..• 

Current Riverbed --
Maximum Dredged Depth - - -

(Native Sediment) 7: 
Fill r-:"'IoIifIIIIllIII • 

. .. ,. ~ ." . "" ~';' ~" ... :.:.::.: ....................... : .:.:.:.::.:., ...•. :.:. :':':': .. :.:.:.:.: .:.:. :.:.:.:. :.:.:.:.:.:.: .:.:.:.:.:.;.; /- .... / 
'" ij' // .. ... . .... / 

~ / / 

~ ~\ / 
~, ....,." /--/ -.,.. -----/ 

/" / ""r - -'/ .,., / / 

• 

Lower Willamette Cross-Section Schematic 
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Hypothetical Willamette River Cross Section 

Willamette River Cross Section at River Mile 9 
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Fish Collection 
(Total Number of Fish Collected: 1,451) 

Small Mouth Bass 

Yellow Bullhead 

Brown Bullhead 33 
37 

92 

23 25 
3 

Peamouth 30 
Northern Pike Minnow 35 
Sculpin 863 27 

Sucker 37 91 6 
2 

lWG00084 

BZT0104(e)015369 



LWG00085 

BZT0104(e)015370 



LWG00086 

BZT0104(e)015371 



LWG00087 

BZT0104(e)015372 



Sampling Locations 

• USACE DMMP Sites 

• LWG Round 1 & 2 

.. Non-LW3 sites 

.. • 
<,' .. 

• 

< 

Station Locations 
River Mile 6-11.7 

o 150 1.500 UXI Fret , . , , ,. . , 

Station Locations 
River Mile 2-6 

750 1,5\)0 l,ooo Feel 
• ! ! , ! • • ! 

Do Not Quote or Cite: Prelimiflaty Dafa and Drofi inte'7Jrefatioll, All Conten! Slll~iect 10 Change 
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POTENTIAL RELEASE TRANSPORT EXPOSURE EXPOSURE 
SOURCE MECHANISM MEDIA MEDIA ROUTE 

Atbome Dockside 
Transport Partlcolales _ers 

CUrrent and 
Historical 

Industnal and Re.suspended 
POffl'Nater 

Urban Aeth4ties Runoff Soil 

InfiHration! 
Groundwater 

leaching 

Ingestion • 
Sediment Sediment 

ResuspenSlon & Sediment Oermal 
Transport absorpbon • 

Outfalls, 

Upstream & 

Downstream 
Sources 

Sedimentatlonl 
Chemical Surface Water 

PrecipItation Surface Water 
Ingestion 0 

Oermal 
0 

• Potentially complete and significant pathway; quanUtati..ely evaluated In the HHRA 
Potentially complete and SIgnificance unknown pathway; quantltathely evaluated in the HHRA to delemline sigmficance 
Potentially complete and insIgnificant pathway; not e\l9luated In the HHRA 
Polenlii. Illy complete but not included for this 

RECEPTOR 

Current/Future 

Transients 
Beach 

Fishers 
users 

• • 
• • 

0 

0 
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-- .-----=;-.- - .... ---.------ -................ -..: -- ------~ 

- -

Poten,tially Complete--EXpos.U-fe 
-- - - - - - - <II 

Pathw~ys 
, 

______ ~ ___ _ ~ _____ .------____ -____ - -_--_-~-----=---,1 
• Risks for the foliowing- l7luni~fO : healthi o ~ _ ~-= _ - -_- __ .1 

exposure patlnways-will-be -,calcuJated-'ir:;lL the_~-O ---~ 
. - - -. - - - -- - - . , I 

JHumarni Healtlil :~~I§Jfl\.S_~~SSBilJ~mtJ(ijitai gAl:.:.: ~-~ _ j 
- - -- - - - - -_ -:c- _____ ~ ~ ~ __ • ~. _ .. -......... - - - J-. • - - - - - ,- - -~ - - - ~ 

. ~--- - ~-- --- --- -~- -~-. - ~ , 
In-water Surface Groundwater 

Sediment: Sediment: water: Seeps: 
Ingestion and Ingestion and Ingestion and Ingestion and Ingestion 

dermal dermal dermal dermal 
absorption absorption absorption absorption 

X X 

Transients X X X 

X X X 

X X X 
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Downstream Flow 

Resuspension/Deposition 
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/ 

Overland Runoff 

Downstream Flow 

ResuspensionlDeposition 
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" 

As a reminder, this meeting constitutes a settlement negotiation protected by Federal Rule of Evidence 408 and Oregon Evidence 
Code Rule 408. All oral and written information provided in this meeting is confidential and is inadmissible for any purpose. 

Invitation for Participation and Cooperation 

Remedial Investigation and Feasibility Study 
Portland Harbor Superfund Site 

May 24,2006 
Portland, Oregon 

r-~-------l 

LWG00104 J 
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I. 

. II. 

Agenda 

Introduction 

EPA's Notice and Request for Cooperation-· 

DEQ's Notice of Settlement Opportunity 

RifFS Overview and Status. 

Federal and State Entities as PRPs 

III. 

IV. 

V. 

VI. Q & A for Federal and State Representatives 
-----. Break- ConclucJ.e U.S.lOregon Participation 

VII. 

VIII. 

IX. 

X. 

Offer for RifFS and Group Participation 

LECG's Prior and Planned Work . . 

Port of Portland's Demand Letter 

Additionat Q & A and Proposed Next Steps 

r 1 ~ _ LWG~0105 .. J 
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RifFS Participation Offer - Key Terms 

• Join LWG as a "Voting" or "Funding" Member 

• Voting Membership 

- Sign EPA Settlement Agreement 

- Interim Shares Assigned to Existing Voting Members Range from 1 to 7 

- Single (1.0) Interim Share Assigned to April 2006 Notice Recipients 

- Voting Power is Generally Proportionate to ·Interim Shares Assigned to 
Each Voting Member 

2 r---- -~---
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Key Offer Terms (Cont'd) 

• Funding Membership 

- No Requirement to Sign EPA Settlement Agreement 

- Three-Quarter (0.75) Interim Share Assigned 

- Contractual Obligation to Fund RifFS through Completion Pursuant to 
a Share-Weighted Interim Allocation 

- No Liability Resolution 

• All Members Make Periodic Payments to Fund RifFS 
and Group Activities: 

$ R 
. d Shares Held 

equlrex .-
. Total Shares 

Payment by Member 

3 
r---__ _ 
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') 
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Key Offer Terms (Cont'd) 

• Interim Allocation: Total Current Group Shares = 29.0 
, 

All Other Private Notice 
. Only You Join Recipients Join as 

Voting Members 

You Participate asa 3~ = 3.33% 
1 = 2.00% 

Voting Member 50 

You Participate as a 0.75 - 252% 0.75 
1.51 % = Funding Member 29.75 - . ° 49.75 

• All Costs Allocated on an Interim Basis Subject to Reallocation (or 
"True Up") in Accordance with a Final Allocation (by Agreement, ADR, 
Judicial Determination or Otherwise) 

• Members Waive Contribution Protection as to Claims Asserted by 
Other Members (for Costs Incurred Under the LWG Agreement) 

4 
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Key Offer Terms (Cont'd) 

• Dealing with Past Costs 

Option A: Make "catch-up" payment as if an original member (installment 
terms negotiable); other members thereafter barred from asserting 
"cooperation" as 'a final allocation factor against the interests of the new 
member selecting Option A (new member deemed "Fully Cooperating"). 

Option B: Make no catch-up payment, but other members may later 
. assert "cooperation" asa final allocation factor against the interests of the 

new member selecting Option B. 

5 
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Key Offer Terms (Cont'd) 

-

• Offer Closes June 30, 2006 

• Due Diligence Opportunity 

Repository Inspection . ___ i\--c.-Vt.E,'W €:I.\V iv'D \ \1\ L-",-\IL~S\JJ.i70 

- Additional Meetings or Conference Calls (Legal, Technical, Participation 
Terms, etc.) 

- Disclosure of Participation Agreement Subject to Confidentiality 
Agreement 

- Communications with LWG-Designated Contacts (or others as 
appropriate) 

6 
"- - -.-- - -
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LECG Activities 

• Waterfront History Development 

• Focus on Group Expansion: 

Track 1: Previously Noticed Parties and Properties 

Track 2: Federal and State Entities 
i· 
I 

Track 3: All Other PRPs 

• Support Settlement -Initiatives 

7 
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From: 
Sent: 
To: 
Cc: 
Subject: 

Perry Lynne [Iynne.perry@doj.state.or.us] 
Thursday, June 01, 20064:50 PM 
Dost, Patty; Ashton, David; BHengemihle@lecg.com 
PURCHASE Steve; YOUNG Cyril; Whitman Richard; Burkholder Kurt 
Draft Cooperative Agreement 

Cooperative 
.greement.pdf (399. 

I am circulating a draft of the proposed cooperative agreement for review in 
advance of tomorrow's meeting. Patty or David--could you please circulate this to the 
parties likely to participate (or forward an vpdated working list so that I can do so) . 
Many thanks. 

I will be in meetings out of the office until about 11 or so tomorrow, but should be in 
after that if you have any questions. Lynne 

*****CONFIDENTIALITY NOTICE***** 

This e-mail may contain information that is privileged, confidential, or otherwise exempt 
from disclosure under applicable law. If you are not the addressee or it appears from the 
context or otherwise that you have received this e-mail in error, please advise me 
immediately by reply e-mail, keep the contents confidential, and immediately delete the 
message and any attachments from your system. 

************************************ 

r-
I 
I 
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Confidential Settlement 
Communication 

Subject to Rule 408 

COOPERATIVE AGREEMENT 
FOR PORTLAND HARBOR SUPERFUND SITE 

~ 

This Cooperative Agreement (Agreement) is entered into on th~~y of July, 2006 by 
and between the State of Oregon, acting by and through the ~gon Department of State 
Lands (DSL), and the Performing Parties identified in At"t.$: -.:-: ,who have signed 
this Agreement and related Consent Judgment with th~ ~gon e ._ ent of 
Envitohmental Quality (DEQ). DSL and the Perfo~~~es areT.~~ed to· 
collectively hereinafter as the "Cooperating Pa:rQ.w,'· ~~" .•• 

. ~£ --;;-- (it' 

~~-: 11M, ~~-I. PURPOSE ~ ........ ,.&e...-
~~~. ~ .;~., 

The mutual objective of the Cooperatin,.g Parties is to enjjwrage and facilitate the 
investigation and remediation of the ~ Harbor Su~1i1Rd Site (Site).l 

~-...... ~-~ --: 

The Cooperating Parties have or may late"i:~haV- of actiifi against one another for 
recovery of response costs associated witl~.m2-r nmeti:l3:&eSponse actions that have been 
or may later be taken in:fi~ion with th~ne under tie Comprehensive 
Environmental Res12oiife, C~~sation and'\.iability Act, 42 U.S.C. § 9601 et seq., the 
Resource Conserv.ati~d Re@-ery Act, 42 ~. § 9601 et seq., Oregon Revised 
Statutes chapters 465, 4'1l~Emd4Mf.h:eUd othe~tutory and common law theories 
(Claims) 2 ._. _. -::::: ~~~tV . ~-:;-- .--::....... -::::U~ -~ 

- --- ~'1m.. 
The ~erating partf~e..ek to'¥~litate the investigation and remediation of the Site 
thtoo:~laborative e ~ as mo~=tully outlined herein. The Cooperating Parties also 
seek to teS\;r~~ the Claims~the gfeatest extent possible through a non-judiCial allocation 
of response '~(A1locati<if), thereby avoiding or minimizing litigation and allowing the 
Cooperating paFf:i.~etter..:m focus their efforts and available resources .on investigation 
and reinediation o~:.~e. 

;:r
-4~' 

I The Portland Harbor Superfund Site (Site) consists of the areal extent of contamination, and all suitable 
areas in proXimity to the contamination necessary for implementation of a response action, at, from and to 

, .. ,. -.'. '··'"-·'"":mI···'rlm~W:II!!!!!lJ!t'llI·I[l1l11I!1.1i1-·" .. ,. . - . 
the ~-Q¥.I_a!i.~imf~lI"*,t!~~~~.~~U~t~an including the current Study Area from approximately Willamette 
River Mile (RM) 2.0 to 11.0, as well as upland areas that (:ontain sources of contamination to sediments at, 
on or within the Site. 
2 "Claims" encompasses claims for recovery of response costs and remedial action costs incurred in the 
investigation, removal or remediation of the Site whether styled as direct cost recovery claims, contribution 
claims,. claims for declaratory relief, or otherwise. "Claims" do not include enforcement matters, including 
those seeking civil penalties. 

- --------- ~ 
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II. ' AGREEMENT 

ill cbnsidenttion of the covenants contained herein and the mutuai benefits to be derived 
therefrom, the Cooperating Parties agree as follows: 

A. Tolling 

1. The Cooperating Parties agree that the time period from andinc1tiding 
____ , 2006 (Effective Date) to and including com..li?letion of the Remedial 
Investigation and Feasibility Study (RVFS) for the ~t:e-~~ "Tolling Period'') 
will hot be included in calculating the applicatio~@tany statute oflimitations 
to'the Claims; except as otherwise provided i~..;:a~ n~B.4, below. For 
purposes of calculating the Tolling Period, theawFS ~e deemed 
completed upon wri;tten approval by the_~iivironmem~rotection 
Agency (EPA) of the certification of~orrhai:tce submitte~~uant to 
Section XXXVIII of the Adminis't@i~e OrderbJJ. Consent for ~al 
Investigation and Feasibility Shidy (jf~~ da~:'Swtember 28',Q~01, as 
amended. 3 

',:.:: -;::;:.."" • 

2. The Cooperating Parties f~-eLagree not to ~~le~d, or raise any defense 
or avoidance based em the ~ y applicaD(~tatute oflimitations 
during the Tolling Period, or ~y e . cavoid~e based on laches, , _. -=-. 
estoppel or anY.Qther principle ~ncemin~~eliness of commencing a 
civi~ action,~~ect to the CP@ns based~ any failure of a Cooperatipg 
Party to fiN"a cOIiip1i!nt during thi~T01ling Period . 

. --. ~~. ~ ~~ ... ~ - -
3. The Cooperiijr;tiP~~QP reservjThe right to assert, plead or otherwise 

+ais~~_defen~ea oli~Hrfifng of any applicable statute of limitations, 
_-#or an~e baSe' laches,estDppel or other principle concerning the 

.• r.:....:.{ff timeliness ~e ~-civil action, so long as any such argument or 
./"'''-- defense isno~&ed up~~'i:be passage of time during the Tolling Period. 
~ =- ~ 

B. ~till :-
--=--..:,.* ...::::r 

1. The CO'iii[-et:atffig Parties agree not to file suit against one another with respect 
to a Clain'.§Oefore the end ofthe Tolling Period, except as expressly provided 
in Paragriiphs II.B.2 and B.3., below. 

2. A Cooperating Party may withdraw from this Agreement, after notice, if: 

I 

a The ?oes not comme?ce by ,.~~,~t~~;" I '1i • ~,r ,'" <r" _~ 
b. The, ,IS formally termmated; ~~tt~li~lIIl~on ~:rfj~. 
c. A third-party files a claim for response costs against that Cooperating 

Party; or 

3 This should be Section XXVIII. Pertinent section is captioned "Termination and Satisfaction." 

'- -
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d. Any other Cooperating Party fails or ceases to participate in the 
Allocation.4 

3. Withdrawal from this Agreement shall be effective on the thirtieth calendar 
day after the withdrawing party provides written notice of intent to withdraw 
(in accordance willi Paragraph II.B.2 above) to the remaining Cooperating 
Parties, unless such notice of withdrawal is earlier retracted in writing. 
Notice of withdrawal shall be given to all other Cooperating Parties by 
certified mail, return receipt requested, at the addresses set forth in 
Attachment A. The thirty-day time period shall cOllUUlIDce on the· date of 
receipt by the notice recipient as shown on the certi.:fiiffi'lil receipt returned 
to the sender. _ .::;z_ 

4. Notwithstanding Paragraph II.A.I., any appliliible st;~of limitationS shall 
recommence running against the withdr~1nty on tli~~y-first calendar 
day following the date of receipt by t:he:i'ecipient of a notic~ithdrawal 
from participation in this Agreem~_ ~ • __ ..: -. . ' '. ...~;:.. -=-.. -;:-

5. Withdrawal from participation in this AgF€em7nt shall be effectfve only as to 
the Cooperating Party(ies~ving notice. -:;.-:~ J.\.. 

~ ~.....;..,..:. ~ 

6. If litigation is corninenced 0 _ __d against a~~rating Party by a third 
party before the end of the T6f!ing~ft:1he Coqp~rating Parties shall afford 

. the third party at} opportunity t'¥x.e7£lte ~~alone tolling and standstill 
agreement ~ with the to1j:lg and staja'Still provisions in this 
Agreemena>efore- g written IT:Q.tice of withdrawal ofparticipation·frotn 
this Agie:e~t; the. 'ng period ii:sl.!Ch an agreement to COminence upon 
the effective~ o~d-alone • .['ireement. 

, -4~_ , ~=::~ ~~:;-==~ 
7. .:ifM-;~ cO~J1.2ed '~ga;-t a Cooperating Party by a third-party before 

.:::- the end ofi~:-:- ol1ing~.rio.d; the defending party shall file a motion, withlli 
.: ~~QO days after _._ ling '@thesuit,requestingastayoftheproceedingsofsix 

~~ths, or sucfErimger'Period of time as mutually agreed upon by the 
li~ing partie$o enable implementation of a non-judicial process for 
allOCii.~:_~:-~esponse costs at issue. 

8. Cooperat..iJtparties seek to resolve Claims through the Allocation process, to 
the greatest extent practicable. To that end, the Cooperating Parties each 
agree to. forbear from requesting or encouraging (through act or omission) 
DEQ, EPA, or any third party to bring or take any action against, or demand 
any action of, any Cooperating Party during the term ofthis Agreement with 
respect to liability for or payment of response costs incurred at or associated 

4 Fo~ purposes of Subsection II.B., a "third party" is any party that is not then a Cooperating Party, whether 
or not earlier a Cooperating Party. For purposes of Subparagraph II.B.2.c., a Cooperating Party fails or 
ceases to participate in the Allocation when that party affmnatively withdraws or is expelled from the 
operative allocation agreement. 

-- ... -... - -. --- -- _. -.- -- .. - .. -._-- -.. ---:-------.-.----.----1 
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I • 

/' 

with the Site. Notwithstanding the foregoing, nothing in this Agreement 
constitutes or shall be construed to bar, waive, or delay enforcement of 
agreements entered into and orders issued by EPA or DEQ with respect to 
investigation of the Site, including without limitation the AGC, as amended, 
or agreements or orders for upland remedial action work or to prevent or 
interfere with DEQ's ability to file a complaint in conjunction with the 
Consent Judgment between DEQ and the Performing Parties. 

9. Nothing in this Agreement limits or shall be construed to limit the authority of 
State of Oregon to undertake any action other than an action on any Claims, 
inc1uding without limitation, action pursuant to stat~<P.1d regulat,ions 
administered by DSL with respect to the manage~t of state-owD.ed lands 
and administration of the State's removal/fill ~~y DEQ or the Oregon 
Department ofFish & Wildlife with respect t~atural~urce damages, and 
by DEQ with respect to its regulatory o~~fbr enforc:Qpt authorities 
(including actions for civil penalties alltfIiljunctive relief). ~~. 

A· ... 

1

- ... "\... -':.. ..... ..:-

10.' Neither the execution of this Agreemea;1aru>r ~g contained mit is 
~WIo. _. _ -

intended to be, nor will it be construed to~e::a'iradmission ofliabilitY, an 
admission of the existenc~.;.9f facts upon w~ability could be based, or an 
admission that any claims ':- <!(nses actually,.'~. E"cept as specifically 
provided herein, nothing in t_ .~ eement alterst:~ghts or liabilities of 
any Cooperating Party with r~ecffi~~nding.,.m potentiallitigation. 

. ~~. ff --Yf:- .-

C. Allocation ~i?md Process~;-... ~:. ~ ~ . 

1. Thte';t~atin~-arties agree ~~:bJi)SL will be allowed to participate in 
the develop~_a.nB.~n ofthe1methods and processes to be used in the - ....... ...,...~'"'~.,I_- ..;;, , 
~~ TIfe:§pper~es agree that the allocation design process 

..#=Wi1Tirr~.::dever8~nt of methodologies for identifying and evaluating in
.a kind (non-cal. contfiWi.....fW.S, including without limitation the sale of, access 

.;- ~.9, long or sh~l,erm u~nand, and provision of other materials and 

~~~~ces. ~ ~ 

2. ~~ill -llowed to participate fully in all stages of the Allocation 
proces~= 

:::;' 

D. Records 'Retention 

1. Each Cooperating Party shall retain, to the extent allowed by law, all 
~ecords and documeI?-ts in its possession or control, or in the possession or 
control of its employees, agents, or contractors, relating to the release or 
threatened release of hazardous substances to the sediments in the Lower 
Willamette River at, on, or within the Site for a minimum of 10 years after 
completion of the remedial action at the Site. Beyond the initiall0-year 
period, the Cooperating Parties will provide each other at least ninety (90) 

... ______ ~--.Eage~LoL'I:·-CnO£ERAIIYE.AGREEMENI- __ . _____ .-.. __ -- .. _ ...... ------- .--.-----.---.~-------
r-
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E. 

. . . 

days notice before any destruction or other disposal of such records and make 
such records available for insPection and copying upon request (and at the 
requestor's expense). 

2. The Cooperating Parties each reserve the right to claim the attorney-client 
privilege and/or attorney work product immunity for such documents, as well 
as the right to challenge any such claims made by any other Cooperating 
Party .. 

3. DSL shall request that the Secretary of State reviseits approved record 
retention schedules consistent with the record retenti~~ligations herein, and 
undertake in good fuith to secure such reVisio:" •• ...,. ~ 

Regulatory Review ~~-=-. 
~ , -::.:.~ 

1. DSL agrees to undertake a review~SLjwes related l~r.qperty 
authorizations necessary to carry o~:J::..facilital£ investigation~al or 
remedial actions on state--owned s[b~d an~niersible lang-as well as 
DSL's ability to deliver potential "in-kinCI§.@Vices'andmaterials in 
conjunction with that wor~ The goal of su15B:~eview is to identify potential· 
rule revisions that may str~ (remove any:r~eces.sary impediments in) 
DSL processes for (a) evalu~"gt~Muthorizing~ to and other long and 
short term uses of submergea'@d s~le Ian€, and (b) evaluating and 
making availab~~"in-kind" coJti.butffin1'"{j'y'~ 'consistent with all statutory 
and consti~'if~~}tations o~L and Stgre Land Board . 

..=; -~ ~~ . 
2. The'ofltaCoopealing Parties ~gether assist DSL by providing 
review ofth~~en~es.and evalllming and sharing their collective 
eXi1l.~~ to i~m!fY po~§[es or impediments stemming from the 

. ft"fuTe~~s ~~ possible-resolution of those issues or impediments, 
--::: consisteniWliiilli-£ll1 s~.and constitutional limitations on DSL and State 

f-" ·~L.and Board. - ~. 
-:- ':;:,.?; 

1. 

'~~ther ;:: 
~U~. __ ' 

This K~mM[ contains the entire understanding between the Cooperating 
Parties, aijjfinay not be modified in any way without written consent of the 
Cooperaffug Parties. No statement, promise or inducement made by any 
Cooperating Party, or any agerit of such Cooperating Party, that is not set forth 
in this Agreement shall be valid or binding. This Agreement may not be 
enlarged, modified or altered except in writing signed by the Cooperating 
j>arties and endorsed herein. . 

! 

I Nothing in this Agreement is intended to or shall be construed to conflict with I 
or supercede analogous terms of the AOC,agreements and Orders entered into I 2. 

__ . _______ Eage5_0£.7-=--CODPERATIYEAGREEMENI_ --.------ .--.---.--.---.. ---..:..--.-.. ----.. -----J . ... ! 
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or issued by EPA or DEQ, or any subsequent allocation process agreement (or 
to otherwise limit options in any subsequent allocation process design). 

3.· This Agreement may be executed in one or more counterparts, each of which 
shall be deemed to be an original, but all of which together shall constitute 
one and the same instrument. 

4. 

5. 

6. 

. This Agreement is effective as to each Cooperating Party when signed by both 

that party and DSL. _:.!:~~~ __ 
-~ •. j. 

This Agreement will inure to the benefit o:ft aili be bii¥~ on, the assigns and 
successors in interest of the Parties. ,.::.~ ~ ~~ 

":;-,,.~ ~ .. 
~ ~ 

g ~ ~- ~ 

Each person signing below coven~~s ~~arrffi:SJhat he or sh;- authorized 
to sign on behalf of the Cooperating Pat$~rted1y represented, that such 
Cooperating Party is authQ!ized to enter infCJ~~ Agreement, and that such 
Party is authorized to bind~S}lccessor or ass~o th~e Cooperating Party 
signing this Agreement. ,,€W::::"":"" -:Z::C 

~~_ .r 
':. ...=.~ . ..:' 

_ .... _ .. _-
~ ... --

[SIGNA~~~S] .~ 
\ .-

.. ', ~ .. ,.fJff.... 
r it. _-

-~J::r~~;:-~ -=-

, I 
. ___ . ___ ~q,g.eL6_Qf-'l . .::~CDOEERAINE .. AGREEMENT---.-.-.---.------.-.--.-.------.. ----------.---:----.. ---:----.---~ 

( 

I 
L. 
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ATTACHMENT l' 

[LIST OF PERFORMING PARTIES] 

---- ~ - ---"'1~~/jI'" -_r _ - --- _ .. -. - -. - --..- _ ... - -- -. - -... -~ ~--

-~ --~ 
-~~~ 

. 1 ____ ._. __ EageJ_ofJ_:-_CDQPERAIIYRAGREEMENT ______________ :-___ . _________ . ____ . ______ . ___ .:.. ___ ._~ ____ ~ ______ '"'~ . 
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DRAFT February 10, 2006 

BEAlER MATERIALS & SERVICES, INC. - PRP INFORMATION SUMMARY 
(Part 1 of 2: Time Oil Facility) 

Portland l-larbor Superfund Site Study Area 

1A. Service Address/Contact Information: 

Jill M. Blundon 
Presi,dent 
Beazer East, Inc.lBeazer Materials & Services, Inc. 
1 Oxford Centre #3000 
Pittsburgh, Pennsylvania 15219 

1 B. Initial Convening Contact: 

Anthony G. Hopp, Esq. 
Wildman, Harrold, Allen & Dixon 
225 West Wacker Drive 
Chicago, Illinois 60606-1229 
312.201.2537 

2. SitelFacility Name and Address: . 

10350 Time Oil Road, Portland, Oregon 97203 (Address changed in 1995; i>rmerly 12005 N. 
Burgard St.) 

3. LECG Base Map No. and River Mile: 162; RM 3.25 

4. Ownership and Acreage: The Time Oil Co. property consists of four tax parcels. 
One of the tax parcels, identified below, contained a facility formerly used for pentachlorophenol 
("PCP") product formulation and storage. This single tax lot parcel and the associated PCP 
formulation facility is the subjeCt of this document. 

Base Map Tax Lot No. Multnomah Cty. Acres 
No. Property 10 
162 2N1W135-01800 R325487 10.32 

5. Dates of Operation for Subject PRP at Facility: 

From 1943 to 2001, Time Oil Co. or its predecessor, Northwest T~rminal, owned and operated 
the site at Base.Map No. 162 as a petroleum bulk storage and distribution terminal. On March 
1, 1967, Wood Treating Chemicals Company ("WTCC") entered into a chemical formulating 
agreement with Time Oil Co. for PCP product formulation and storage in on-site above ground 
storage tanks (the "Formulation Agreement"). Koppers Company, Inc. acquired WTCC in 1971, 
and continued operations underthe Formulation Agreement until 1982. Beazer Materials & 
Services, Inc. is the successor to the liabilities of Koppers Company, Inc.1 (See Formulation 
Agreement at Q.J;see also Landau Associates Final Phase III Remedial Investigation Report 
("Phase III RI") at Q:jli; and Jones-Hamilton Co. v. Beazer Materials & Services, Inc., 959 F.2d 

For purposes ofthis document, WTCC and its successors are referred to collectively as 
"8eazer." 

N:lalphalwlmet·1160c/'wpIOS070Spp.doc 1 Lower Willamette Group 
Draft Date: February 10, 2006 
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126 (9th Cir. 1992), establishing CERCLA liability for a chemical supplier under a similar 
chemical formulation agreerrent involving a California site.) 

Under the Formulation Agreement, Beazer retained o\Mlership of the raw materials (including 
the PCP), formulated products and all wastes and by-products. (See, Formulation Agreement 
at ~.) Further, the terms of the Formulation Agreement contemplated that loss of product 
would occur as a result of normal formulating and storage operations. (ld. at p. 4-5.) In 
Jones-Hamilton, the Ninth Circuit found Beazer to be liable as an "arranger for disposal" under 
CERCLA for PCP formulation and storage activities performed by Jones-Hamilton Co., on 
behalf of Beazer. (See, Jones-Hamilton 959 F.2d at 131.) Consistent with the Formulation 
Agreement with Time Oil, under the Jones-Hamilton agreement Beazer maintained ownership 
of th~ raw materials (including the PCP), formulated products and all wastes and by-products. 
In addition, Beazer's agreement with Jones-Hamilton contemplated loss (e.g., spillage) of 2% of 
the chemicals formulated and/or stored (by comparison, the Formulation Agreement with Time 
Oil contemplated a loss of 0.75%). (See, Formulation Agreement at ~.) Favorably citing 
United States v. Aceto Agric. Chem. Corp., 872 F.2d 1373,1380-81 (8th Cir. 1989), the 
Jones-Hamilton court found Beazer to be liable under CERCLA as an arranger for disposal of 
hazardous substances. 

6. Description of Facility Operations Involving Use, Generation and/or Release of 
Hazardous Substances: 

As discussed above, Beazer entered into a Fonnulation Agreement with Time Oil for the 
formulation of PCP products at Time Oil's terminal. (See 2002 Landau Associates Phase I 
Removal Action Plan ("Landau Report") at DEQ020778.) Under the Formulation Agreeme'lt, 
solid PCP granules and various petroleum-based carrier liquids and add~ives used for mixing 
with PCP were to be delivered to the terminal dock. These chemicals were stored in a PCP 
warehouse and product tanks (specifically Tank Nos. 20001,20002, 20003 and several smaller 
horizontal tanks) located within the former PCP mixing area.2 (Warehouse and tanks can be 
seen in a USACE 1972 aerial photograph; see also DEQ File Summary at DEQ020847 and 
Figure 4 DEQ020864; and Formulation Agreement at ILH and "Amended Schedule" thereto.) 

As part of Beazer's specified formulations for wood treating chemicals, heated PCP granules 
were mixed with paraffin wax, mineral spirits, ketones and other solvents. The PCP-based 
products were stored in the tanks specified under the Formulating Agreement and transferred to 
drums or other containers for offsite transportation to Beazer's customers. (See Landau Report 
at DEQ020778-79; see also DEQ File Surrimary at DEQ020847.) 

Time Oil conducted petroleum bulk storage operations during the period of PCP formulation 
activities, and Time Oil leased certain tanks at the terminal to other tenant operators, such as 
Crosby and Overton, who conducted waste oil storage activities in the 1980s. (See ECSI Site 
Summary accessed May 2, 2005 ("ECSI Site Summary") at JL1.) However, no other PCP 
formulation or storage activities are known to have occurred at the Time Oil Co. terminal. 

In approximately 1993, Time Oil installed a wastewater treatment system that collected 
wastewater into a conveyance system with discharge to a settling/separation tank After 
treatment, the wastewater was discharged to the aty of Portland sewer system. In addition, 

2 Technical'grade PCP has historically contained dioxins (e.g., tetra-, hexa- and 
octocholordibenzo-p-dioxins) and hexacholorobenzene as manufacturing by-products. (See, 
Toxicological Profile of PCP.) . 

N:lalphalw1met·11600wpI050705pp.doc 2 Lower Willamette Group 
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two non-industrial areas of the terminal discharged stormwater through a permitted outfall to the 
Willamette River. (See 1999 Time Oil letter at DEQ027944-45.) 

7, Preliminary Information on Known or Pot~ntial Hazardous Substance Discharges 
or Other Connection to River Sediment Conditions: 

A. DEQ Has Attributed Soil Contamination to PCP Blending Operations and Petroleum 
Storage 

'DEQ reported that spills and/or past handling practices in the former PCP mixing area, the 
waste oil tank area and tank farm have led to soil contamination at the facility. (See ECSI Site 
Summary at ~.) DEQ noted that drums and PCP materials were identified in an undeveloped 
eastern portion of the facility in 1996. (See ECSI Site Summary at DEQ020883.) 

B. Contaminated Soil Removed from the Time Oil Facility Contained PCP, 
Dioxins/Furans and Other PCP Degradation Products 

Removal of certain PCP-contaminated soils occurred at the facility beginning in 1985. In 1989, 
approximately 3,000 cubic yards of PCP-contaminated soil were excavated and stockpiled 
onsite, in an area southwest of the PCP mixing area and north of an inactive soil treatment 
(bioremediation) area. The PCP products were observed to have seeped to a depth of at least 
13 feet below ground surface (coinciding with the approximate depth of the water table) within 
the former PCP mixing area. (See Landau Report at DEQ020778-79; see also Phase III RI at Q,. 
viii.) Also, soil within the PCP warehouse ,and former PCP mixing area 'M3re determined to 
contain dioxins'furans and other PCP degradation products, such as trichlorophenol and 
tetrachlorophenol. (See, Landau Associates Remedial Action Plan - Warehouse Demolition and 
Soil Excavation at DEQ020793.) 

Subsequent removal.actions occurred in 1996, 1997 and 1999, culminating with the addition of 
approximately 610 cubic yards of PCP-contaminated soils to the stockpile. (See Landau 
Associates Removal Actions Completion Report ("RA Completion Report") at p. 2-2 - 2-3.) 

In 2002, DEQ-approved soil removal activities were conducted at the facility, including the 
removal and disposal of approximately 9,700 tons of soil, induding the PCP-contaminated soil 
stockpile. (See RA Completion Report at 1hH.) 

C. PCP Detected in Groundwater.Monitoring Well 

As part of the Phase II Remedial Investigation, groundwater monitoring has been performed at 
the site since 2001. Monitoring well sample analyses detected PCPs with the highest levels in 
Monitoring Well RW-1, located just south of the former soil stockpile area. PCPs have been 
detected in both the uppa- and 10Vler water-bearing zones. Other contaminants (such as 
methylphenol, bis(2-ethylhexyl) phthalate, aretone, benzene, toluene, ethylbenzene, 
naphthalene, arsenic, chromium, copper, lead and zinc) were also detected in the upper and 
lower water-bearing zones. (See Phase III RI at pp. x-xi, 8-1; see also Landau Associates 2001 
Groundwater Report at DEQ020614; 20640-643.) Landau Associates reported that PCP 
plumes have migrated into the Time Oil tank farm area and further downgradient to the west
southwest area of the facility, i.e., in the direction ofthe Willamette River. Landau Associates 
stated that a storm drain running east-west along the length of the Time Oil property may have 
provided a pathv.ay for PCP-contaminated groundwater to the Willamette River, although 
current groundwater treatment measures, consisting of an in situ chemical oxidatioo process, 

N:lalphalwimet-1160O,wpI050705pp,doc 3 Lower Willamette Group 
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are believed to be containing the plume. Also, PCP has not been identified consistently in 
laboratory analysis of grou·ndwater from the monitoring wells located closest to the river since 
the groundwater treatment measures were initiated in 2002. (See Phase III RI at.lm:.Eli; 2-15, 
8-1 - 8-2, 8-7.) 

D. Contaminated Sediments Are Adjacent to Time Oil Company Terminal 

The preliminary second round sampling (Round 2a) results, conducted by the Lower Willamette 
Group under the Administrative Order on Consent for the Portland Harbor NPL Site, have 
identified the presence of the following hazardous substances (among others) in 
adjacent/receiving river sediments: acetone, arsenic, benzene, bis(2-ethylhexyl)phthalate, 
chromium, copper, ethyl benzene, hexacholorobenzene, hexadllorodibenzo-p-dioxin, lead, 
napthalene octochlorodibenzo-p-dioxin, tetrachlorodibenzo-p-dioxin and zinc. As previously 
noted, these hazardous substances have also been found in facility soils and/or groundwater . 

. (See, Landau Report at DEQ020778-79; see also ECSI Site Summary at u; Preliminary 
Round 2a Surface and Subsurface Sediment Sampling Results; and, Historic Round 1 and 2a 
Sediment Samples Figure.) 

8. Documents/Information Considered 

A. References Cited 
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3. Landau Associates, Inc., Phase I Removal Action Plan, Feb. 8, 2002. 

4. ETOXNET, Toxicological Profile of pcp, June 1996. 

5. US Army Corps of Engineers, Aerial Photograph, 1972. 

6. Oregon Department of Environmental Quality, DEQ File Summary, Oct. 3, 1995. 

7. Oregon Department of Environmental Quality, ECSI Site Summary Report- Details for 
Site Id. 170, May 2, 2005. 

8. Time Oil Co.,· Response to Site Assessment Information Request, March 31, 1999. 

9. Oregon Department of Environmental Quality, ECSI Site Summary Report - Details for 
Site Id. 170, Jan. 25, 2003. 

10. Landau Associates, Inc., Removal Action Plan - Warehouse Demolition and Soil 
Excavation, July 2, 2002. 

11. Landau Associates, Inc., Removal Actions Completion Feport, Nov. 10,2003. 

12. Landau Associates, Inc., Second Quarter2001 GroundwaterReport, Oct. 12,2001. 
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B. Infonnation Sources 

LECG reviewed and considered the following record sources, if available, in the <Durse of 
preparing this PRP Information Summary. 

City of Portland. PortlandMaps at http://www.portlandmaps.coml. 

City of Portland. Bureau of Development Service, Plumbing Connection records. 

City of Portland. Bureau of Environmental Services, personal communication and assistanCe 
with pretreatment files. . ,.-

Department of Environmental Quality. Environmental Cleanup Site Information records 
containing numerous correspondence, memoranda ard technical reports. 

Department of Environmental Quality. Water Quality records containing nurrerous 
correspondence, memoranda and tedmical reports. 

Multnornah County. Taxation and AsSessment Office personal communications and GIS 
assistance. 

Multnomah County. Property Records Database. 

National Archives and Records Administration. 

Oregon Secretary of State, Corporate Databases. 

US Army Corps of Engineers. Dredge Permitting records. 

US Army Corps of Engineers. Aerial Photography Collection. 
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AGREEMENT. 

THIS AGREEMENT, made and entered illto tbis 1st day of March, 1967, 

by and between 'l'DIB OIL CO. (hereinafter referred to as "Operator"), a 

corporation incorporated and existiag under the laVs of the State of 

Washington, aad WOOD 'BlEATING CHEMICAIB CO. (here1Da1'ter referred to a'8 

"Custaner"), a corporation orgaaized aad exist1Dg UDd~r the laws of the state 

of Missouri. 
I 

WITRESSETII: I 
For aad in cons1derat on of the mutusl covenants acd conditions 

contained bere1a, it is agreed 8S follCIIIs: 

A. FACILITIES. 

1. Operator shall provide and furnish to Customer during tbe 

term of this Agreement facilities, storage tanka, blendiug taDks, equipment, 

1IIIprovemeots acd warehouse apace as set forth in the Schedule attaChed hereto 

and as set forth 10 this Agreement (all here10atter caUe4 "Facillties"). 

, 2. Operator shall retain possessioD of the FaCilities and shall 

keep aDd maiDtaln the same in good order aDd repair and deaD and f~ tor the 

storage and handling of' the Products. Customer shall have the. rlabt to inspect 

the Facilities aDd the ProductSj stored thereln at all t1llles duriug the herein

atter defiDed R~ Hours, 1 d~1Dg other 1"e&soaab1e times, but DO such 

inspectioD shall relieve Opera"tor of any of its oblisations UDder this Agree

ment. Operator shall advise Customer 10 writiag 10 advaru:e of aay chauses or 

alterations 10 or to the Facilities (excluding, hoIIever, maiDteDaDce and repairs) 

whieb are used for the receipt, storage, bl.eDdiag, ,baDdl1ng or redelivery of 

the Producta. 

B. SlItVICES. 

1. Operator shall provide aDd f'urDish to CustaDer during the term 

of this Agreement aay aDd all labor and services neces~ or reallcmabJ.y inci

dental to receive, store, halldle, blelld and redeliver the Products at, to acd 

trcc the Facilities iD a safe, efficieat, cleaD aac1. prompt mDDer <aU here1n

....... 1lo4 tbe ......... ·).1 
~------------------~ 
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2. Operator shall receive the ProdUC'ts frClll trucks BJld rail 

cars, store the same in the storage taDks, transfer such Products to the 

bleDding tanks as directed by Customer, aDd redeliver such Products iDto trucks 

and rail. cars, as aDd when directed by Custaner. Operator shall follow the 

procedures outlined iD the booklet entitled ''MoD88Dto Warehousing aDd ~lbg 

tJDU'led Proce4urea" 8D4 811 reasonable ameuClmeDte tbezoeof 8a4 a441tloa8 thezoeto, 

spplicable to the Products involved. A copy of such bpoklet is attached hereto 

as Exhibit A aDd _de a part bereof. Operator shall keep CCllllPlete &Dd accurate 

records of the t1Pe aDd quantity lor the Products received iDto, transferrecl out 

of, a~ remaiDiDg iD said FaCllitltres at all times aDd of all shipments of' the 

Products macle at CustaDer's requ . t, ancl such recorda shall be opeD to iDspectiou 

by Customer at all reasonable times. Operator shall make reports to Customer 

witb respect to such receip~ .shipmenta and inventories, at such times and in 

sucb manner as may be reasODBbly prescribed by Custcmer. 

3, The Services shall be performed frQII 7:00 a.m. to 4:30 p,m., 

five days per week, MoDday through Friday, except for the holidays hereinafter 

mentioned, herein called the ''Regular Bours," The holidays are Rev Year's Day, 

Memorial Day, Independence Day, Labor Day, Veteran's Day, Thanksgiving Day aDd 

. Christmas. 11porJ the request of Customer, Operator shall perform such services 

beyond Regular Hours at an additional charge of $ y, 2.5 per man hour. 

C. PA'DIEH'l'S. So long 'as Operator shall meet Us obl1gatious here

uncler, Customer shall make payme+s to Operator duriDg the term or this Agree

ment according to the Cbarges on .the attached Schedule. 

D. OEBERAL. 

1. Reither Operator, nor any persOD or party claiming by, 

tbroush or UDder Operator, shall ever bave'or assert aay r1sht, title, cla11ll, 

lien or iDterest 10 or to 8DY of the Products. 

2. In DO event, anytbing in this Agre .. at to the contrary 

notvi tbstaading, cloes Opel'!ltor intend to lease, sublease Ol' assisD to the 

Custc:aer all or any part or the Faclli ties reterred to heraiD, aDd neither 

this Agreement, DOl' 8DY provision thereof, shall be SO·CODStruec1. 

- 2 -
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3. Operator slll indemnify aDd hold harmless Custcaer tran aod 
I 

against lUIy aDd all liabilities, claims, actions, damae;ea, losses, costs or 

eJCpeDSes ar1s1as out of injury to or death of auy person or damage to or losa or 

deatruction of any property, caused by or connected with: (a) any negligence, 

or wrongful act or' omisaion of Operator, its employees or agents in the receipt, 

storage, handling or redelivery of the Producta,or any ot them; (b) the 

pert01"lllllllce or nonperformance of any ot its obl:l.ptioa8 or operat:l.OIUJ UDder 

this Agreement; or (c) any default of Operator hel'euD4ei-. 

4. Operator shall obtain and maintain, at its expense, during 

the term of this AgreeMnt, tbe followias inSurlUlC8 1n insur8ace cCIIIIP8D1es 

satisfactory to Customers 

(a) wort's cClllpellBation insurance 111 an amount eqUal to 

the t of liabill ty aDd in the form prescribed by 

(b) 

the l8.ws of Oregon, for all Operator's empl.oyees 

engaged ia any operations UDder this Agreement. III 

the event that any employees are not protected by a 

workmen's compensation statute, Operator shall provide 

employer's l:I.ab1l1ty insurance 111 aa amount Dot less 

than $100,000 tor injury to or tor deatb of any one 

employee, and subject to the same limitation tor each 

employee, in lUI amount not less thaD $300,000 on 

account of any one accideDt. 

PUbl~c liability insuraDce suf!icient to cover the 

Obl~tlons ~SS~d by ~rator pursuant to Section D.3 

of this AgreemeDt and clai_ for ,l.Djury to or death of 

persons or damage to property arising fram auy activities 

or operations of Operator UDder this Agreemeat 1n 

a1llOUDts of: 

(1) Dot less than $150,000 for injury to or death of 

any one person and not less than $500,000 in 

respect to aaY ons accide~; and ' 

(11) Dot less than $100,000 tor 4811age to or destruction 

ot, property on accouut of each accident. 

,-------- - ----------, 
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Operator shall 1'urIIish Customer with certificates of insurance which certlficates 

shall provide that the foregoin~ insurance coverage shall ·not be termiDBted or 

reduced Without the insurance frrier first giving Customer ten (10) days' 

prior written notice thereof. 

5. Operator shall be liable and responsible for any loss, 

destruction, apeUase, .pUlage, pollution, evaporation, .hr1Dkage, line-loss, 

clingsge, d1scoloratl~ or contamination of, or damage to, any Prod.ucts arising 

out of its receipt, stoi-aee, handling, blending, m1x1Dg or redeliver)' thereof, 

or or any of the Services performed or to be performed. hereUDCler resulting fran 

the negl1geDce or wrongful act or omission of Operator, ita employees, agents or 

representatives, or default of Operator under this Agreement. 

6. In the eveDt that the Facillties are partially· or totall3 

.damaged or destro;yed or becc:me unfit by reason of tire, explosion, accident, 

casualty or any other slmilar cltuse, or if any of the Facilities are taken or 

condemned by eminent domai~ pr~ceedings (all of the foregoing being hereinafter 

for convenience collectively called "Casualty") so that the same shall be rendered 

UDsuitable or unavailable for the receipt, storage, haDdl1ng and redelivery of any 

of1:be Producta I Operator shall 1mmedlatel;y DOtity Custaner thereof'. Bot later 

than ten (10) 4B;ys after the occurrence of such Casualty, Operator shall also 

notity Customer as to whether the Facilities will be .restored to the:Lr fOl"Dler 

condition within a period of time not longer than six (6) mouths measured trom 

the ilBte of such Casualty. If such notice is not given, or if given aDd the 

Facilities are not .restored by the end'of said s~ (6) JiIoDth period, Custaner 

1IIBY terminate this ~greement at any time thereafter upon notice to Operator I and 

thereupon CustClller shall be relieved of all duties and obl1p.t1ODs hereunder. 

7. (a) Lesseslof any Product for which Operator is responsible 

hereun eX' shall be determined monthly at the end of each 

mouth, commenCing with the date of the flrst receipt of 

such Product by Operator hereunder, and also, at the time 

BDY abnormal loss. occurs or is discovered. The extent of 

loss shall be computed by deducting the total witbdraWala of 

such Product during the period for which the accounting 

- 4 -
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(b) 

is made, plus the stock of such Product OIl haad at the 

eIId of such period, from the sum of the total receipts 

of such Product during such period plus the stock of such 

Product on hand at the begiDDiDg of such period. 

Operatbr shall Dot be liable for actual losses resultiDg ..... +_, ~l.lage ... _ ..... ot to ...... or 
the loss allowaDCe hereiDatter described. The term 

"l08S allowaDce" shall mean actual losses resultiDg 

frem Donnal spillage aDd evaporatioa Dot exceediag 3/~ 

of l~ per moutb of the aggregate of the receipts per 

month or 3/4 of lj of the maximum SIDOUDt of Products 

stored iD any ODe month, vhichever is greater, of any 

such Product as determined UDder Sectioa D.9(b) of tbis 

Agreemect. 

8. WbUe on Operat.or's t.erminal premises, Customer shall comply 

at all times witbany and all rules establisbed as of the date of this Agreement 
t 

by Operator 1D cODDectiCID Vi, the operation of the tel"lDiDal A copy of such rules 

is attached hereto as Exhibit ~ to this Agreement. Such rules shall. Dot hereafter 

be ameu4ed except by consent cif Cus tomer • 

'-~*~"-'.,---.- -.. ,'.,,¥, ~.-, .. ~-- .... ,,- -' ' •• _- ......... * .. 

9. (a) If the average vage rate in effect at the terminal for 

all employees of Operator employed f'ul.l. or part. time at 

the terminal as of the firat day of any lIIODtb shall exceed 

$2.71 per hour, tben, vith respect to such BIODtb, the 

haDdliDg and transfer· charges set forth iD the schedule( s) 

shall be increased by a percentage equal to 25 per cent 

(25~) of' t.hat percentage of $2.71 Which the ~xcess of: the 

average wage rate of $2.71 constitutes. "Average wage 

rate"meaDs the amount derived by 41v1diDg (a) tbe total 

of (~l the rates for the single-rate classifications of . 

vage rates applicable to Operator's personnel and (11) 

the mid-points or vage rates for all rate-raDBe cJ.8sai

:fications applicable to Operator's .perSODDal by (b) the 

- 5 -
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DUIlIber of classifications applicable to Operator's 

personDel. ' 

(b) The quantity of Product received inw or withdrawn fran 

8Wrage tanks shall be determined by Operator's 

representatives by checldl'lg aDd gaugiug said tanks at 

the time of receipt or w1tb4rawal of said Product. 

Customer. may assist, supervise, or part1cipai;e ill all 

aspects kf such chec1d1lg a~ gaugiug, but 1D the abS'eDce 

of sucb ~rticipation, gauges taken by Operator shall be 

conclusive, unless such gauses are proveD to be 111 error. 

BCllleYer, qusntities delivered to rail tank cars or 

trausport trucks may be determined by reference to 

mutuslly acceptable calibration charts of the rail car 

or truck tanks. '!'he cost of 8uch work done by OperaWr' s 

representatives or licensed 1Dspectors shall be borne by 

Custaner. In the event or any disagreement as to quantities 

or Products received, it shall, upon writteD notice of 

either party to the other, be submitted to one arbitrator 

to be appointed by the American Arbitration Association 

tor 'beafitlg and decisiOll, in Portland, OregOD,' wbich 

decisiop shall be rendered with111 thirty (30) days frCIIII 

tbe date the case is submitted, ed ShaU be t1Dal sDd 

b1ndi1lg upon the parties hereto. '!'he cost aDd exPellse ot 

the arbitrator shall be borne equally between the parties 

bereto and the law of Missouri shall govern the 

arbitration and sward. 

(c) If requested by Customer, Operator will take samples fran 

rail tank cars, autanotive tank trucks IUId starage tanks 

BDd deliver such samples to CustaDer BDCl the cost of 

coataiilers for such samples paid by Operator sad the 
I . 

frei~l charges tor deliveries tbereOf w Custcmer shall 

be reifursed to Operator by Custcmer each month. Samples 

shall be taken in accordance with the procedure specified 

by Custaner. 

- 6 -
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(d) All quantities of Product delivered to 01' shipped 

from the terminal shall be calculated in gallons 

at sixty degrees Fahrenheit. (600,) in accordance 

with recognized temperature correction tables. 

'!'he ten "barrel" whenever ueed herein, means 

b2 11. S. Gallons at six\)" desrees Fahr8llhelt (60°). 

(Rezt, par~raph D1IIIIbel' 10 OD tolloriDg pap 17) 

I 
i 
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10. WithoUt reliJving Operator from aDy of its duties or 

obllgations UDder this AgreemeD~; ,tar each day or portiOD thereof tlIat: 

(a) The Facilities are UDsuitab1e far the receipt, storage, 

blending, handling or redellver.v of aay of the Prod.ucte 

by reasOD of aay Casualty or for allY other s1m11ar or 

d1Bs:lmilSr' reasOD, and/or 

,(b) Operator fails or refuses to proride aad furnish the 

. Services, 

then, aDd in either event, the Charges set forth in the Schedule shall be 

suapeuded for such period. or period.s; furthermore, if' Operator fails or refuses 

to redeliver any of the Prod.ucts witb1D five (5) da7B after Custaaer's request 

thereior, Cuatomer shall have the right to enter upon the Facilities and remove 

such Prod.ucts tram the storage Jres. 

11. Customer agrles to examine Operator's tanka, pipelines and 
I 

equipment prior to Custaner,'s acceptance aDd use of their Facilities hereunder 

am1 by such use agrees that said Facilities are acceptable for renderiDg of the 

Services referred to hereia. Operator may substitute other suitable facilities in 

lieu of those which are designated hereunder provided Operator pays aay costs 

iDcurred by Customer in regard to such substitutiOD. 

12. Custc:mer shall use the Faeilities t'urDished bereunder for 

the storage, blending and handling of only the Prod.ucts and cClllllOd1t1es specified 

in said Schedule; provided, howevet-, that anything in this Agreement to the 

cODtrary notwitbstandiDg, CUstomer shall not store and/or haDllle or cause to be 

stored am1/or bandled in aay off'these Facilities (a) aay CCJIIIIIIOd1ty other than 

those listed on such Schedule c taining b;ydrOgen sulphide or other corrosive 

materials, (b) aay C~lty. oter than those listed on such Schedule which would 

in aay way be injurious to any of the Facilities, or (c) allY ccimmodity, other 

"than those listed on such Schedule which would render allY of the Facilities unfit, 

atter cleaning, tor the proper storage aDd/or band1ing of water wbite oils. 
) 

CustClllll!l' shall be reBpoaslble tor Bay damages resulting :tran the storage and/or 

baodling in allY of these Facilities of aay cOlllllOdity ~ than those listed in 

the Scbedule which may not be stored aDd/or baDdle4 tbereiD under the terms hereof. 

- 7 -
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13. (a) Subject to the terms of Sections 6 &ad 10 hereof, 

neither party shall be liable to the other for, and 

each Shfl be excused from, any failure of or delq in 

perfo~ce under this Agreement, aaused by any acta of . 

Qod or '~he publiC enemy, war, tloods, storms, earthquake, 

lightning, or other act ot the elementa, accidental fires, 

explosion, strikes, labor 41aturbaDces, riots, insurrection, 

civil commotion, governmental acts or regulations, 

accidents, failure or delq of trauportation or deliV817 

facUlties or supplies, failure or del..,- ot manufacturers 

or persons from whom such party 18 obtaining III&chine!'7, 

equipment, materials or supplies t,.o deliver the same, or 

atIT other catlse beyond the control and without the tault 

or neglect or such party, 1Ibether similar or not. to the 

toregoi~ causes. For each da:v or portion thereof that 

either ax:ty shall taU or be unable to perform by reason ! 

I 

of 8D;Y ck the foregoing eYeDt., the said aharges set fonh 

in the Schedule shall be suspended 'or such period or 

periods. Each part,' shall, in the event it shall tau or 

be unable to perform by rauOb of any of the foregoing avente, 

promptly notuy the other part7 thereof. 1Jpcm cessation 

of any such event, perfOl'lll8llCe shall be renmed pr~ 

and the other party shall be notified !mmed1ate~ thereof. 

(b) Should the Count;v or Cit;v, in which Operator'e FacUlties 

are located, or any other government agenc7, local or 

tederal~ prohibit operation of -tIT then existing Facilities 

used in lperrorming this Agreement, or shall in any -87 

deprive ,Operator ot the right to use any such Facilities 

or any property in connection therewith, or shan require 

the aonstruction of additicmal tacUities to be used in 

.. pei"f01'llling this Agreement, this Asreemant. shall terminate 

at. the. option· of Operator I unless Customer shall JI87 tor 

the cost of replacing arq ncb racilitiel or propert;v ot 

.- 8 -
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or far t.he cost. of 

construct.ion of such additional facilities, or for ~ 

other expenses neceSB8!7 to _et the requirements or 

ProtectivJ services or tacUit1es required b7 C118t.omer 

or by an;y IgoVernment ageft07 shall be tor the account 

of C118tom~. 

lb. Operator shall bill Customer 1IOft~ 1D advance 8Dd Customer 

agrees to p87 Operator withiD 10 da;ys after preeentation of iDvoice. All p8J1IIeftts 

hereunder shall be made to Operator at its office at 1200S R. Burgard St., P; O. 

Box 0)117, portland, oregon '97203, or at such other place as Operator IIIa7 not1f7 

Customer in writing. 

!S. C118tomer agrees promptly upon expiration or termination of this 

, Agreement, to remove all of its Products, either bulk or packaged, fl'olll Operator' I 

premises. AU such Products DOt removed within 60 ~ after the upuation or 

termination of tb1e Agreement 1187 be sold at auction by Operator aDd Operator shall 

return to Customer the proceede orlllllY' such sale, less the 8IIIOunt owed Operator 

by C118toll8l' UDder the terms or thl~ Agreement and Operator' e reasonable expeIlB8S 

in ss1l.iDg eaid PI'odao\e. 

16. (a) The :Initial term of this Agreement shall commence as 

of April I, 1967 and, if DOt earlier terminated. as 

herein provided, shall eru1 on March 31, 1972. Upon 

the expiration of the :Initial term ot this Ap-eemant, 

this Agreement shall be autolllBtlcal~ renewed for a 

term ot tive years, and automaticall3' renewed thereafter 

tor BUocessive terms of five ::rears each, provided, however, 

that either party, at its option, shall have the right 

to terminate this Agreement at the end. of its :Initial 

term or, at.jthe end of &n7 renewal term by turnishiDg 

written no ,ice to t.he other parV at ,least ODe 1881" 

prior to t.he designated termination date. 

,--------------------~ 
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1.6. (b) Prartded that CUstomer ffBY', at its optiOZl, term1J:late 

this Agreement at any time during the 1Dit1al term of 

this Agreemeatby making a paymeut to Operator which 

is equal to Operator's total expeDditures tor storage, 

bleudiDg tanks, heatiIlg el.emeDts, warehouse improve-

melitis or imprcwemeDta to any such !'acUities which vere 

expelld4. by Operator for the purpose at fUrD1sbiDs 

storagel:ot bleuding tanks aDd Facilities to ~tamer, 
less 2~ or the total expeDditures tor each full year 

that this Agreement bas beell iII f1I1l torce aDd et'f'ect. 
,repr 8llents 

The Operator {that the 8D\OUDt expeaded cover1Dg the 

ebove is $ ;'. .. .!J,C,('('. 
i 

(c) Should Operator tail or refuse to discharge auy of ita 

obligations under this Agreement, Customer 11111¥, at ita 

'option and io aMi tioo to any other remedies provided 

for herein, terminate this AgreemeDt immediatel,y upoD 

giving notice to Operator. 

17. Should CUSJr go into bankruptcy, volUDtary or involuntary, 

or be placed iII the bands of' a ece1ver, State c!It Federal, theD, aDd i~ 8DY such 

event, the minimum monthlY stor ge and handling charges tor the whole unexpired. 

term hereof together with aU accrued charges, shall, at the optiOD of Operator, 

become 1mmed:i.atel,y due aDd payable. In any such evellt, Operator shall also have 

the right, at its option, to terminate this Agreement aDd, after giviDg 15 day8' 

notice to Customer, Operator may sell all or any portion of such Products, at 

public or private sale, but Operator may Dot be purchaser at such sale or 8ales. 

Customer shall P87 for aDd iIldemnify Operator asaiD8t ita reasoaable expellses 

Jf such sale, iDclu41Dg reasouable attorlley.'s· tees, iIlcurred by Operator for· 

be sale of Customer's Products as above provided, for storage, baadliD! services 

~ other Il1IIOUIIta due aad awiag Operator. Any proceeds ot suCh sale less any 

O\1Dta due ~ad 0IIi11g trcm Oust', . r to Opera~ UDd.~r this Agroeement aDd the 

'lsouable expetlses of such sal·, shall be promptl,y reud.tte4 by Operator to 

Itomer. 

- 10 -
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lB. In. the event Customer decides to reduce the quaDtity or 

el.1m1Date the haDdl1ZIg, bleDdiDg at storage of any of. the Products so tbat the 

Facilitias are Dot used or required, Operator shall, at Customer's request, use 

all reasonable efforts, aDd otherwise cooperate with CUstcmer, to find aDd make 

arrangements vith another· party or parties to utilize such UDUSed or uorequ1red 

Fac1llties to the extent aod as designated by Custcmer. Operetor shall, however, 

. have the right to establish reasocsble fees and charges 111 cODDeetion vith such 

arraDgemeuts. customer sbell be eDtitled to a credit against all fees (but Dot 

exceediDg any 8DIOUDts due from ~tomer) to the extent ~ PQmeDts made by such 

other party or parties purSuaDt ;to said arrengements. 

19. Customer 8hs~ pay any and all taxes, charges aM/or assess

ments on or vi th respect to the ~oductS.. Operator shall pay auy .and all taxes, 
! . 

charges aDd/or assessmeuts on ~ with respect to the FacUities and/or.Services. 

20. Operator recognizes that CUstomer utilizes secret processes 

in its IIIBDufacturing aDd accordingly Operator agrees that it vill Dot disclose. 

or divulge, vithout the written cocseDt of Customer.the ideutities or quautit1es 

of Products vhich are received, blended, haDdled or redellvered by Operator 

hereUDder or the D8tII8S of customers to whom delivery of such Products or other 

%lroducta is schedu1ed or made. 

21. Operator is Dot aDd shall not act or purport to act as an 

employee, agent or representative of Custcmer, but is aM shall act as aD 

iDdepeudeDt contractor. 1 ~ 
22. Operator SbarobtaiD and maiDts:lD all legally required 

state aDd local llcen,ses and permits required for construction, ma1llteDance or. 

operation of the Facilities. and/or the Services or Operator's performance of 

this Agreement. 

23. Operator agrees to assume 11abil1 ty fOr any demurrage on 

rail equipment or truck equipmeDt, Which occurs directly as a result of 

Operator's operatiODS. Arry demurrage accruing on rail eQuiJlllt!Dt or truck 

equipment, through no fault of Operator shall be paid by CUstaller; provided, 
. '. 

however, Operator shall, 1n good faith, furnish CUstclmer vitb ail evi4eDce and 

iDf01'llllltion kDCIWD to Operator with respect to the facts, circumstanCes aDd causes 

cODDeCted vi tb raU or truck d~urrage. 

- II -I '~-----------------I 
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24. Except roJ;' any transfer or ass1sl;mleDt, 11:1 whole or in part by 

Customer to the Mons auto 4ny or to any subsidiary company iu which Customer 

owns or controls at least a ~~ interest or to aD associated company 11:1 wbich the 
; 

Monsanto Caapaay ClllDS or cODtrols at least a 5~ interest, Deither party shall 

trausfer or aasisD this Agreement, or aay of ita r1gbt8 hereunder, iD whole or 

in part, without the prior written cODsent of the other party, and Bay attempt 

to do so withoutsucb cODSeDt shall be void. Subject to the torego1Dg, tb1s 

-Agreement sbeU inure -to the benefit of aDd be biDding UPOD the parties hereto 

aDd their respective successors aDd assigns. 

25. Except as otherwise provided in this Agreement, any Dotice 

required or permitted to be given UDder this Agreement ebell be in writing aDd 

shall be sufficient~ given when delivered in person or when deposited in the 

lJJIited States mails <registeI' ed: ~ or certified), postage prepaid, aMressed as 

tollows: 

If to Ope ator, Time 011 Co. 
addressed 'to: 5150 Wilshire Boulevard 

It to Customer, 
addressed to: 

Loa Angeles, California 90036 
aDd a copy to: 

12005 N. Burgard Street 
P. o. Box 03111 
Portland, Oresoa 97203 

Wood Treating Chemicals Co. 
5137 Southwest Avenue 
St. Louis, Me. 63110 

Attn: R. M. MorriSS, Jr. 

or to such other address as may be specified fran time to time in a written 

notice given by such party. Both parties agree to acJmowledge in writing receipt 

of any notice delivered in person. Routine opereting 1natructlODS, requests, 

directions and other s1m1lar routine cCIIIIIIUDications shall Dot require a Dotice 

as above provided and may be given in such IIBnDer aDd to such persons aa may be 

- customary or practicable. 

26. This Agreement cODsti wtes the sole apoeement between the 

parties pertaiDing to the Facilities and/or Services: 

- 12 -
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27 • The section and paragraph headUlgs in th:ts Agreement are 

inserted for conveaieDce only aDd are io DO way to be construed as part of 

this Agreement or as a limitatioo of the scope of the particular sections or 

paragraphs to which thq refer. 

IIi WlTRESS WJIEREX)F, the parties hereto have duly executed this 

Agreement as of the day aDd year first hereinabove writtea. 

A'l"l'EST: 

CJ. ~,Jl ~l:V. 
r~. 'or 

• 13 • 
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!P2UIIRAL: 

DATE or 
AGREElIPlfTs 

mTIAL 
TERM OP 
ACREEJIl!BlI 

OPERATORs 

CtSTOMERs 

PRODUCTS TO 
BI S'1'ORElh 

;lCILlTIESr 

storage 'lanksr 

CBAItGl!8s 

S C R E_JL!L~ 

TIME OIL CO.,. Portland, Oregon. 

lIarcb 1, 1967. 

AprU 1, 1967 to March 31, 1912. 

TIllE OIL 00. 

WOOD TREA. ~HG CHEIIICAIS 00. 

~al spLits with add1t.lves. 
i 

Operator will furnish Cust.omer the following FacUities: 

Three (3) t.anlcs with a shell capacit,. of approx1mate17 
20,S70 gallons each; one (1) tank with a shell capacit,
ot approx:lmate~ 13,000 gallons, OM (1) blending tank 
of approximate~ l,SOO gallons equipped with six (6) 
e1ect.r1c beatinB elements, together with warehouse space 
tor storing apprl)xi1IIate~ 100,000 pounds ot additives OIl 
pallets in drums and bags. Add1t.ivas being pentohloro
phenol in bags and CUstomer's additive #316 1D druma. 

Operator shall receive the Proclucts from tank cars ' 
arid/or transport trueD and shall deliver such Products 
into :storaee tanks. 

I 

into transport tnck:s and/or tank cars. Transport truoka 
to b ' driver loaded. 

Operftor shall deliver t.be Producte and oOllllllOdities 

Oper. t~r shall receive additives trOll freight cars 
and/or trucks. 

Operator shall Mend additives fflr lIixing with 
mineral spirits at a temperature not to exceed 1800,.. 

The ~ Charges for the FacUities and Services herein are 
the following: 

&bhO.OO per month to be billed 1D advance on the first 
day of each month and paid"" Cutomer within 10 daJ'8 
after receipt ot invoice. 

one-bal! cent. (.OOS) per ~allon on all liquid products 
received at the terminal with 200,000 gall0n8 .inimum 
receipt.s guarant.eed Bnnaally, to be biUed at the 1st at 
eacb month tor the prior months' receipts and paid bT 
CustODIer within 10 days atter receipt or iaYoioe, and plu -

Qne.l~ihal! cent (.OO~) per gallon on aU 1.1quid products ship
ped trOll. the terminal with 200,000 gallons 1II1n1mum shipments 

anteed amNal.~ to be b1l1ed at. the let or each month' . 
for :the prior months' ah1pme1lts and pa14 bJ' Customer with1D 
10, e atter receipt. of ·1JrYolce. 

OVert1llle and extra'labor and cost. or &riled guards a8 speci
fied in Sections B.3, D.9(a) aDd 13(0) of the Agreement to 
which this Schedule is annexed aIIII ot whicb if, is a part.. 

-lb-
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TERMINAL: 

DATE OF 
AGREEMENT: 

rWITrA.L TERM 
OF AGREEMENT: 

OPERA.TOR: 

CUSTOHER: 

PROD'U CTS TO 
BE STORED: 

FACILITIES: 

SERVICES: 

Storage and 
Handling 

li6.Nl)LING .AND 
T-RANSFER CHARGES: 

., 

Ir.MEND~D SOHEDULE 

T-IME OIL CO., Portland, Oregon. 

March 1, 1967 
Rugust 1; 1970 amended schedule. 

April 1, ·1967 to March 31, 1972. 

TIME OIL :CO. 

W.OOD TREATING CHEMIOALS CO. 

'. ~ 

Raw materials in bulk, drums and bags for wood 
preservatives. 

Finished products in bulk and drums. 

~so, such other raw materials ~d finished 
products specified by the Oustomer"and accepted 
by the Operator. 

Operator will furnish Oustomer the following 
1'acilities: . 

Storage tanks - one (1) tank with a shell 
ca~acity: 01' approximately 38,000 gallons, three 
(3) tanks with a shell capacity of approximately 
20,5?0 v~llons each, one (1) tank with.a shell 
capacity:of approximately 13,000 e;allons, one (1) 
blendine; ,t:ank of approximately 1,500 gallons 
equippewith six (6) electric heating elements, 
together: with warehouse space for storing 
approximately 100,000 pounds of raw Or finished 
materials on pallets in drums and bags. 

Operator shall receive the raw materials from 
railroad tank cars, or freight cars and/or 
trueks and shall deliver such products into 
storage tanks and/or warehouse. ' . 

Operator shall deliver the finished products 
into storage, trucks and/or railroad cars. 

Operator shall mix or blend products at a 
temperature not to exceed 180 deg. F. 

The only charges for the facilities and services 
herein are the 1'ollowing: 
., . 

the fir t:day of each month and paid by Customer 
$615.oo1·psr month to be billed in advance on 

within O'days after reoeipt of invoice. . 

One cen, (0.01) per gallon for blending and 
shipping pentapetroleum or LST type solutions 
shipped in tank cars, tank trucks or drums that 
can be bulk or tank blended. These products are 
Oustomer's products known as: 

[ 
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eHARGES: cont. 1. Woodtox Praprime RTU 
2. Woodtox 140 RTU 
3. Presstreat 
4. Woodtox 109 RTU 
5. Woodtox 109 w/o Penta 

Other products of similar type solutions can 
be added from time to time by customer upon 
written acceptance by the Operator. 

Three ci;nts (0.03) per gallon for blending and 
shinpin : concentrate type solutions in tank 
cars~ t pk trucks or drums. ~hese products are 
Custome .:1 s products known as: 

. . . 
1.· Timbertox 40 Conce~trate 
2. WR 340 Ooncentrate 
3. Woodtox Preprime concentrate 
l~. Woodtox 140 concentrate 
5. Inhibitor L 
6. Penta Wood Preservative Concentrate 

other concentrate type solutjons can be added 
from time to time by customer upon written 
acceptance by the Operator. 

Five cents (0.05) per gallon for filling 55 
gallon drmr.s. 

One cent (0.01) per gallon· for blending contaminated 
products returned to storage and/or blending 
Woodtox 109 w/o Penta to include Penta. 

I . 

seven.tYrfive (0.75) cents for each 55 gallon drum 
of addi ives shipped that have been in storage 
Itnd e.re ;shipped with.out blending with other 
product I •. 

Blending, shipping· and drum filling charges 
Ere to be invoiced by Operator to the customer 
on the f). ret day of each month for the shipments 
made during the previous month and Customer agrees 
to pay charges within 10 days after reoeipt of 

. invoice. 

Overt. ima and extra ls.bor and cost of armed guards 
as specified in Sections B.3~ D.9 (a) and 13 (c) 
of the Agreement to which th'.s Schedule is annexed 
and whicb it 1s a part. 

!t 1s agreed by the parties hereto that the Schedule attached to the 
Agreement dated the 1st day of March, 1967, shall be superceded and 
replaced in its ,entirety by this Amended Schedule effective August l, 
1970. ; 

It 1s further agreed that said Agreement dated the 1st day of March~ 
1967 is furth~r amended as ft:,lOWS:. . 

On Page 1, Section ~~ACILITJES, Paragraph 2, line 7 after the 
'to1crd Agreement shall be adde "'Cu.stomer sha11~ however, inform Operator 
of ~rry- :!.r:re~ule.ritles or defl,cienc1es discovered durins any such 
inspection. 

1--
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On page 2, paragraph 3, line 6. The amount $5.8125 shall be 
substituted for the amount of $4.25 stated therein. 

On page 4, paragraph 6, line 3. The word "similar" shall be 
deleted and after the word "cause" shall be added "beyond the control 
of operator". 

On page 5, paragraph 8, line 2. ,The following shall be 
substitu.ted for paragraph 8 in its entirety. "Customer's representative 
shall have access to the truck and rail car loading rack, tanks and . 
warehouse covered by this agreement, as a.matter of course, but all 
other areas of operator's te~inal facilities shall be closed to 
Customer's representatives except when accompanied by a representative 
of Operator. While on aperatrrts terminal premises, customer's 
representative shall comply a , all times with any rules established from 
time to time by operator 'in c ,nhection with'the operation of the 
terminal. " : ' 

On page 5, paragraph:9. (a) wherever the amount of $2.71 is 
stated the amount of $3.875 shall be substituted therefor. 

On page 8, paragraph 13 (a), the following shall be substituted 
therefor: 

"Performance of any obligation under this Agreement may be 
suspended by either party, in whole or in part, without liability, in 
the event of act of God, war, riot, fire, explosion, ,flood, drought, 
sabotage, inability to obtain fuel ,or power, accident, national, state, 
or other governmental laws, regulations, rules or orders, or any other 
circumstance of like nature beyond the reasonable control of such party, 
or labor trouble, strike, walkout, or injunction, whether or not any 
such delays within the reasonable control of such party, which delays, 
prevents, restricts or limits the performance of this agreement or the 
consumption, 'sale, use or end use of the products or any product 
manufactured or processed therefrom or therewith. The affected party 
shall invoke this provision by ,promptly notifying the other party of 
the nature and estimated duration of the suspension. At Customer's 
option, the period specified ~or processing and/or delivery of the 
products hereunder shall be e. t;ended by the period of delay occasioned 
by any such suspension and pr cessing or deliveries not performed or 
made during any suspension pe i'od shall be performed or made during 
such extention, or the period! specifie~ for processing and/or delivery 
shall not be extended and the 1;:ota'l contract quantity hereunder shall 
be reduced by the proces'sing or delive'r~es not performed or made during 
such suspension and. in either event, the contract shall otherwise ' 
remain une~fected." 

The following provisions are incorporated therein: 

I... subject ... 

• '._.~. I 

Disposal of waste shall be for the Customer's account but ~ 
to Customer's prior approval of expendit~es ~or that purpose." 

customer shall reimburse Operator for fines or penalties imposed 
upon Operator by a court of law and paid in full by Operator, Which 
fines are for pollution. expressly prohibited by statute, proved in 
said court to have been caused solely by the correct, no~-negligent 
performance by Operator of written instructions given by Customer to 
Operator under and pursuant to this Agreement. Customer shall also 
re-imburse Operator for all'attorneys fees and costs of suit incurred 
in the defense of any suit ~OU9ht against Operator for pollution 
proved to have been caused s lely by the correct, non-negligent 
performance by operator of itten instructions given by Customer to 
operator under and pursuapt o.this Agreement. 

-3-
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~l other of the terms and provisions of said Agreement shall 
remain the same and in full forc,e and effe~t., 

Witness: TIME OIL CO., Operator 

By 
R. D. Abendroth, President 

Witness: WOOD TREATING CHEMICALS CO. 

-4-

,...-----
I 
l LWG00282 

BZT0104(e)015430 



Volume I - Final 
Phase III Remedial Investigation Report 

Time Oil Northwest Terminal 
Portland, Oregon 

July 19. 2005 

Prepared for 

Time Oil Co. 
2737 West Commodore Way 

Seattle. WA 98100~1233 

IA. lANDAu 
~ ASSOCIATES 

130 2nd Avenue Soulh 
Edmonds. WA 98020 

(425) 778-0907 

I 
l LWG00283 

BZT0104(e)015431 



EXECUTIVE SUMMARY 

. Beginning In the fall of 200 I, Landau Associates conducted lIre third phase of a remedial 

investigation (RI) for Time Oil Co. (Time Oil) at its Northwest Tenninal (Terminal) in Portland, Oregon. 

This third phase of the Rl (referred to as the Phase 111 Rl) followed Phases I and II of the RI and was 

conducted Lo complete the assessment of the nature and extent of contaminaHon in soil and groundwater 

at the Terminal. The earlier phases addressed soil and groundwater within an area of the Tenninal where 

a pentachlorophenol (PCP) mixing operation was formerly localed and where waste oil was formerly 

stored (Phllse II), and where a stockpile containing soil excavated from the former PCP mixing area was 

temporarily placed (phase I). Investigations for the third pbase focused on areas where petroleum 

products were stored and handled. This report comprehensively describes lite nature and extent of soil 

and groundwater contamination throughout the Tenninal. as defined by all three phases of the RI. Each 

RI phase has been conducted in accordance with the Stale of Oregon·s Hazardous Substance Remedial 

Action Rules (OAR 340-122), with oversighL by the Oregon Department of Environmental Quality 

(DEQ), under the provisions of the voluntary cleanup program (YCP) agreement between Time Oil and 

DEQ dated September 5, 1996. The information obtained in this Phase III RI will be used with 

infonnation obtained during Phose n of the RI in a human health and ecological risk assessment and a 

subsequent feasibility study ofpolenlial remedial actions. 

FACILITY DESCRIPTION 

The Time Oil Terminal is a. former bulk pel;roleum storage and transfer facility currently owned 

and operated by Time Oil Co. Time Oil ceased operations at the Tenninal on October 31, 2001. From 

1943 to 2001, the Tenninal was operated by Time Oil as the Northwest Terminal petroleum products 

facility. Since operations began, the Terminal was used for the receipt, stornge, and distribution of 

petroleum and petroleum-related products. Historically, Time Oil leased lank space to Crosby & Overton 

for storage of waste oils, and the Koppers Company leased tanks and property at the Tenninal for the 

formulation of PCP·containing wood treatment products. Within the Tenninal, the specific areas of focus 

for the Phase III RI include: 

• Northwest Terminal taok farm areas where various petroleum products were stored and 
handled. Bulk product Tenninal areas are located in the westem and so~lhem portions of the 
facility adjacent to the Willamette River .. The tank faqn areas include 21 aboveground 
storage tanks (ASTs) in the Main Tenninal Tank Fann area and 10 ASTs in the Bell Terminal 
Tank Fann area. The storage tanks range from 3,000 to 80,000 barrels in size. Currently, all 
tanks are empty except for tank 16804 in the Main Termina.l Tank Farm area, which 
temporarily stores water from the groundwater interim action wells RW-2 and HRW·l and 
water collected from the groundwater intercept system in the east-west trending stonn drain 
at 8DM-l prior to treatinent by tbe onsile wastewater system. At the Bell Tenninal Tank 
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FSTTIl area, a strip of land approximately 80 ft wide along the entire western property 
boundary and outside of the tank farm wall was apparently used by owners/operators of the 
adjacent property to the wesl for approximately 2S years, ending in 2000, based on historical 
aerial photographs. 

Butane and aviation gasoline storage areas located to the southeast of the Terminal office. 
These areas include two ASTs formerly used for storage of aviation gasoline and one AST 
fonnedy used for butane storage. Currently, all tanks are empty. . 

Former petroleum transfer aDd receipt facilities include above- and below-ground piping; 
product receipl facilities via rail, truck, and vessel; and product distribution facilities via truck 
and rail Ooading racks), and via marine vessels (a 380-ft dock in the Willamette River). A 
fonner rack for loading trucks is located just west of the Tenninal office. A Fonner loading 
rack for rail transfer and receipt is 'Iocated at the terminus of !he rai I spur to the east of the 
Terminal office. A fanner loading rack for the Bell Terminal Tank Farm area is located at 
the eastern side oflhe Bell Terminal Tank Farm area. Historically in these areas, product was 
transFerred from the railcar, truck, or vessel to. the above-ground tanks through pipelines 
located near each of the receipt/distribution locations. None of the equipment in these areas 
is currently in usc. 

Wastewater treatment system located in the northern portion of the facility where 
groundwater recovered from the two groundwater· interim action recovery wells. the 
groundwater intercept system in the stonn drain, and investigation-derived groundwater from 
purging of monitoring weUs during quarterly sampling events is treated before discharge to 
the City of Portland's sanitary sewer. ., 

Entrance, fonner office, warehouses, and equipment maintenance area located in the 
northern portion orlbe facility. 

Undeveloped area of the Terminal located in the eastern portion of the Terminal. This area 
is a currently and historically undeveloped area. Only the western porlion of \his area was 
included in the Phase III RI. The remaining portion of this area (referred to as the East 
Property) was sludied outside ofllle Rl and has been granted a conditional No-Further-Action 
(NFA) detennination by DEQ. 

Other features located within the Terminallhat were not the focus of the Phase III RI, but have 
\J 

been included in earlier phases of the RI,include: 

• Former PCP mixing area where specialty wood treating products containing PCP in various 
formulations (typically with petroleum-based carriers) were blended and stored for off site 
shipment. The former PCP mixing area is located in the approximate center of the Tenninal. 
and includes the fonner PCP warehouse and the area south of the warehouse (formerly 
occupied by various mixing and storage tanks, which were removed by 1982). During a soil 
removal action in fall 2002, 6,400 yd] of PCP~impacted soil were excavated from these areas 
for offsite incineration and disposal. The Phase II Rl report describing this area was 
submitted to DEQ on February 9, 2001. The soil removal actions completion report was 
submitted to DEQ on November 10, 2003. 

• Former Crosby & Overton tank area located directly south of the former PCP mixing area 
where waste oils were previously stored in two ASTs. The tanks have since been removed 
from this area. During a soil removal action in fall 2002 (in conjunction with the fonner PCP 

7/1!W5 llEdmiIoIolwproc:\2:lllDDllll32\PhDl RI D719051P11nl RU~pI.dDc ill lANDAU AsSOCIATES 
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• In the loading rack/entrance area of the Main Terminal Tank Fann area, zinc and gasoline
range petroleum hydrocarbons are detected at concentrations exceeding preliminary screening 
levels. Elevated concentrations of gasoline-range petroleum hydrocarbons are associated 
with a composite sample collected at the capillary fringe in an Dlea (biased area 83) where 
trucks were formerly loaded. 

• PARs and metals were detected in the soil in the easte!1l portion of the Phase III study area. 
Concentrations exceeding preliminary screening levels- are most frequently found at the 0 to 
O.S-ft depth interval. These concentrations appear to be associated with historic road oiling 
for dust suppression in this area. Diesel-range petrole~m hydrocarbons were also detected in 
the surface soil, but not at concentrations exceeding the preliminary screening level. 

• Within the asphalt-paved road area, TPH, PAHs, and metals were detecled in the surface soil. 
At depths greater than 0.5 ft BGS, only metals were found in soil in this area. Contaminants 
found in the surface soil likely result from the presence of these constituents in the roadbase 
material of the asphalt road. 

• Within the Phase II study area, PCP concentrations ranging from nondetect to J 80 mglkg 
potentially remain in soil at depths at and greater than about 13 ft BGS. This soil was not 
excavated during the removnl action performed in the former PCP mixing area due to 
limitations in excavating soil below the water table and the plan to usc in situ chemical 
oxidation (IseO) to remediate soil and ground:ovater at this depth. Residual levels of PCP 
will be determined following completion of the full scale ISCO injection events. Other 
constituents associalcd with the PCP-formulating operations (diesel-range, motor oil-range, 
and gasolinc~range TPH, PAHs, VOCs, and metals) are present jn the surface soil and at 
depths at or deeper than the capillary fringe. Concentrations of several of the constituents 
exceed preliminary screening levels. 

Nature alld Exteut of COlltamiuafioll: GTOlmdlvaler 

The nature and exlent of contamination in groundwater was evaluated by the same operational 

areas. Preliminary scrcening levels, based on various published federal and stale criteria, were used for 

comparison to the observed groundwater concentrations. A swnmary of the Phase III groundwater results 

follows: 

Main Terminal Tank Fann Area 

• Diesel-range and gasoline-range petroleum hydrocarbons are present throughout the 
upper zone groundwater in the Main Terminal Tank Fann area at concentrations ranging 
from nondetect to 24 mgIL for the October 2003 event and ranging from nondetect to 
6.5 mgIL for the November 2004 sampling event Constituents typically associated with 
diesel-range and gasoline-range petroleum hydrocarbons (i.e., PARs and VOCs) are also 
present in the upper zone groundwater in the Main Tenninal Tank Farm area, but these 
plumes are not as widespread as the'TPH plumes. Metals were detected in the upper 
zone groundwater throughout the Main Terminal Tank Farm area at concentrations 
typically less than sile·specific background concentrations. 

• The ~soline-range petroleum hydrocarbon and VOC plumes present in upper zone 
groundwater in the Main Terminal Tank Farm area extend into the western portion of the 
loading rack/entrance area. 
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area. This contaminant distribution supports the presence oCdifTerent sources than in the 
Bell Terminal Tank Fann area. 

• The maximum concentration of petroleum hydrocarbons in upper zone groundwater in 
the Bell Terminal Tank Farm area (796 mgIL for diesel-range hydrocarbons) was found 
near the western property boundary based on a direcl-push sample collected in 200L 
Constituents associated with diesel-range and gnsoline-range petroleum hydrocarbons 
(i.e., PAHs and VOCs) are also present in the upper 20ne groundwater in the Bell 
Terminal Tank Fann area; however, the areas of impacted groundwater for these 
constituents appear to be smaller than the areas of groundwater impacted by petroleum 
hydrocarbons. Petroleum hydrocarbon concentrations increase across the western 
property boundary and on the fonner PEO property to maximum concenlrations of 6.8 
mglL for diesel-range hydrocarbons and 38.7 mgIL for gasoline-range hydrocarbons at 
direct push location B·60. . 

• No LNAPL was observed on upper zone groundwater in the Bell Tenninal Tank Farm 
area. LNAPL has consistently been observed between 2001 and 2003 (only data 
available) in well MW-4 located on the fOlmer PED property near the locations of the 
fonner diesel ASTs. . 

• Except for diesel-range petroleum hydrocarbons and metals, contaminants are not present 
in the lower zone groundwater in the Bell Tenninal Tank Fann area. A low level 
concentration of diesel-range petroleum hydrocarbons (0.35 mgIL) was observed at well 
LW-32D. Metals (chromium, copper, nickel, and zinc) were observed at three lower 

. zone monitoring well locations at concentrations ranging from 0.004 to 0.01 mgIL. 

• Lower zone groundwater concentrations in the Bell Tenninal Tank: Farm area for diesel
and gasoline-range TPH, benzene, and ethyl benzene are mueh less than the upper 20ne 
concentrations. Diesel- and gasoline.range TPH concentrations are much less in upper 
zone groundwater in the Bell Tenninal Tank: Farm area than in the Main Terminal Tank 
Fannarea. . 

• Concentrations of pelroleum constituents in the lower zone increase significantly to the 
east of the extent of the confining Wlit boundary on the former PEO property. Based on 
the most recent data available (1996 and 1998 for TPH, and January 2003 for BTEX), 
elevated diesel-range hydrocarbon concentrations were observed with a maximum 
concentration of 35 mg/L at direct·push location G. Gasoline-range hydrocarbon and 
etbylbenzene concentrations exceeding Ibe preliminary screening levels were also 
observed in this area with maximwn concentrations of 44.S mgIL at direct push location 
B·9 and 1,500 mg/L at well MW-S, respectively. 

Eastern Portion of Phase ill Study Area 

• Although pelroleum hydrocarbons were nol analyzed for in the upper zone groundwater 
iri the eastern portion of the Phase III study area, no VOCs or P AHs were detected in the 
upper zone groundwater. 

Phase D Study Area 

• The only significant plume of contamination in the upper zone groundwater in the Phase 
II study area is PCP. Based on the fourth quarter 2003 groundwater data, PCP 
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concentrations in this plume range from 0.61 IlglL to 2,100 flgIL and extend 
approximately 450 ft downgradient from the PCP mixing area. In November 2004, the 
overall size of the PCP plume had diminished and concentrations within the plume had 
decreased significantly with the previous maximum concentration decreasing to 624 
j.lgIL. These decreases in PCP concentrations appear to result 1T0m a large-scale soil 
removal action in 2002 as well as two full-scale ISCO injection events within the PCP 
plume area. Historical PCP concentrations within the upper zone have been as high as 
23,000 j.LgIL at well L W -11 S. 

\ 

• The Phase IJl RI results also indicate that separate plumes of diesel-range and gasoline-
range petroleum hydrocarbons and VOCs are observed in the upper zone groundwater 
within and downgradient of the Phase II study area. These concentrations do not appear 
to originate in the tank farm areas and are likely related to the presence of PCP carrier 
oils (e.g., mineral spirits) as light non-aqueous phase liquid (LNAPL) and to the 
partitioning of these constituentS into groundwater. 

• Occasional observations of LNAPL have also been recorded for upper zone groundwater 
monitoring wells within the Phase Il study area. These wells include OX-J S, OX-2S. 
OX-3S, LW-8S. and LW-lIS and piezometer PZ-2. LNAPL thicknesses at these 
locations since the soil removal aclion have ranged from 0.04 to 0.37 ft. LNAPL 
occurring in this area appears to be related to activities perfonned in the former PCP 
mixing area and not related to LNAPL observed in the Main Tenninal Tank Farm area. 
LNAPL presence is also related to seasonal groundwater fluctuations. 

• PCP is detected in the lower zone groundwater within the Phase 11 study area, the 
southern portion of the Main Terminal Tank: Farm area. and the western portion of the 
asphalt-paved road area at concentrations less than preliminary screening levels. This 
distribution of PCP concentrations in lower zone groundwater in this nrea reflects 
downgradient movement from a historically high PCP concentration area and the 
influence of recovery well RW -2. Detections of diesel-range petroleum hydrocarbons are 
observed in the lower zone groundwater in these areas at concentrations up to 3.1 mgIL. 

Aspbalt-Paved Road Area 

• No contaminants were detected in upper zone groundwater within the asphalt-paved road 
area. 

Loading Rac:klEntrance Area 

• No lower zone groundwater monitoring wells exist in the loading rack/entrance area of 
the Main Tenninal. ' 

Sboreline WeDs 

• Groundwater results for the Willame~le River shoreline wells indicate that, with the 
exception of chromium in wells LW-37D, LW-38D. and LW-39D and copper in well 
LW-37D. no concentrations exceeded the preliminary screening levels during the 
November 2004 event. Datu for the first quarter 2005 (to be provided in ils entirety in a 
separate deliverable) indicate that concentrations for aU constituents are less than \he 
preliminary screening levels in the shoreline weUs. These data indicate that there is not a 
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PCP-impacled soil in the Phase II study area at the ground surface to the depth of the water table 

(approximately 13 ft BGS) has been removed and incinerated and disposed offsite. Concentrations of 

contaminants remaining in soil in this area aie at levels that were calculated to be protective for migration 

to groundwater that ultimately discharges Lo ~urface waler. 

Conttlll/illal,t Fate I",d Tram.port: GrollndWater 

The presence of the same contaminants found in groundwater as in soil throughout the lank farm 

areas and the former PCP mix.ing area indicates that contaminants have partitioned from the soil andlor 

NAPL into the groundwater. Petroleum hydrocarbon plumes and PCP plumes found in the upper zane of 

th~_ tank farm areas and the fonner PCP mixing area, respectively, appear to have migrated in the 

downgradient direction (west or southwest). For PCP, historical and recent concentrations of PCP in 
\ 

groundwaLer were used to evaluate potential contaminant migration pathways between the historical and 

recent monitoring periods. Currently, migration pathways for PCP are being controlled through the 

groundwater interim action (e.g. groundwater recovery) and the ISCO injections in the PCP plume areas. 

Potential historical contaminant migration to !he Willamette River is being addressed during lhe RI/FS for 

the Portland Harbor Superfund Project. Historical groundwater quality data are not available for the tank 

fannareas. 

In the Main Tenninal Tank Farm area, the presence of contaminants in the lower zone 

groundwater in the western portion of Lhe tank fann where the confining unit is discontinuous or absent, 

and the lesser presence of these contaminants in the lower zone groundwater in the eastern portion of Lhe 

tank fann where the conimingunit is present, indicates thot contaminants in the upper zone groundwater 

are migrating westward (downgradient) and mixing with the lower zone groundwater. The downgradient 

extent of the diesel-range and gasoline-range hydrocarbon plumes originating from the Bell Terminal 

Tank Farm area suggests that lateral movement of the contaminants is slow, which may be due to the low 

horizontal hydraulic gradient in this area, partitioning of these constituents from the dissolved phase onto 

organic matter, or attenuation processes (e.g., biodegradation andIor volatilization). 

Vertical migration of contaminants from the upper zone groundwater to the lower zone 

groundwater seems to occur only in locations where the confining unit is discontinuous and/or absent 

(e.g., the western portion of the Main Terminal Tank Fann area, within and downgradient of the fonner. 

PCP mixing area, and the western portion of the former PEO property to the west of the Bell Terminal 

tank farm area). This suggests that the silt layer over much of the western portion of the Main Terminal 

Tank Farm area and the Bell Tennieal Tank Farm area is acting as an iinpenneable 

geologiclbydrogeologic boundary. Because the confining unit boundary on the fonner PEO property is 

estimated within the likely source area where the diesel ASTs were located on the eastern portion of dle 

1119105 llEdmdala\wproc12311OO!1\132\Ph1O Rl 07190SIPhIII RI_Rpldoc xiii lANDAU AsSOCIATES 
r---_ 
I -------~ 

I 
l_ __ LWG00289 

BZT0104(e)015437 



2.2.2.7 I" Sit" Chemical Oxidation Interim Action 

To further facilitate the remediation of PCP contnmination in the groundwater and soil at the 

Terminal within the upper zone, the ill situ chemical oxidntion (ISCO) technique has been implemented. 

The primnry objectives of the ISCO interim remedial action were to reduce the concentration of PCP 

present in upper zone groundwater within the PCP source area, to reduce the extent of the PGP plume in 

the upper zone groundwater, and to reduce the concentration of PCP in the soil located within the zone of 

groundwater nuctuation (i.e., smear zone). The specific type of chemical oxidation that was implemented 

for the interim action is based On Fenton's Reagent oxidation technology as applied by In-Situ Oxidation 

Technologies, Inc. (ISOTEC) of Englewood, Colorado. The Fenton's Reagent chemical oxidation 

reaction is created by the combination of soluble iron with low concentrations of hydrogen peroxide to 

produce hydroxyl radicals (-OH). The hydroxyl radical is a short-lived oxidizer that is very powerful, 

second only to fluorine in oxidative power. The hydroxyl free radicals attack the carbon double bonds of 

chlorinated hydrocarbons (e.g., PCP). Iron is used to catalyze the reaction. 

Bellc" Scale alld Pilot Sfudies 

Use of the ISCO technique was originally assessed during a bench scale laboratory study and a 

pilot study conducted within and downgradient of the former PCP mixing area in September 2002. The 

results of the bench scale study and pilot test are provided in 2002 and 2003 ISOTEC reports, respectively 

([SOTEC 2002,2003). 

For the pilot test, IS0TEC injected reagents into 10 locations witlrin and downgradient of the 

former PCP mixing area. The material injected included 17 percent hydrogen peroxide, compJexed iron 

solution, and tap water. The injection points were driven Lo a depth of 19 to 19.5 ft BGS and spaced 2S ft 

apart based on a 12.5 ft estimated radius of influence (ROI). The ROI was estimated based on site 

lithology, contaminant concentrations, and ISOTEC's previous experience. The depths were chosen so 

that the reagent could be delivered to the saturated zone between the water table at approximately 16 ft 

BGS and a silt layer at approximately 19 ft BGS. 

Following the injection of the hydrogen peroxide solution, groundwater and soil samples were 

collected to evaluate the effectiveness of the pilot test. Results from lhe testing indicated that the pilot 

study was successful in reducing the concentration of PCP in soil and groundwater (ISOTEC 2003). 

Filii Scale Implementatio" 

Following the documentation of a successful pilot study using ISCO techniques (ISOTHC 2003), 

Landau Associates prepared a work plan for implementation of a full-scale ISCO interim remedial action 
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8.0 CONCEPTUAL SITE MODEL 

Th.is section provides the conceptual sile model for the Tcnninal based on the 

hydrogeologic/geologic system and the RI and previous investigation data presented in this report. The 

. conceptual site model includes a description of the defined source areas; a discussion of the general 

release mechanisms and fate and transport processes, and site'specific fate and transport processes along 

the exposure pathways for the Terminal. The conceptual sile model demonstrates that the existing data 

are sufficient to define the nature and extent of contamination from the defined source areas and to 

copduct the human health and ecol~gical risk ~scssments. 

8.1 SOURCE AREAS 

Sources that have affected soil and groundwater quality at the Terminal were related to separate 

historical operations, including: 1) a wood treatment fOJDlulalion operation in the former PCP mixing 

area and fanner PCP warehouse area; 2) petroleum handling and slorage in the Main Terminal and !he 

Bell Terminal Tank Fann areas, and associated loading rack and petroleum handling areas; 3) storage of 

waste oils in tanks in the fonner Crosby & Overton area; 4) Oiling of roads on the East Property; and 5) 

unknown sources along the western property boundary of the Bell Terminal Tank Farm area outside the 

tank farm wall and on the adjacent fonner PEO property to the west. Contamination to soil on the East 

Property has been addressed through a soil remedial action and lhe soil to groundwater pathway has been 

effectively eliminated .. DEQ has issued a conditional NFA for the East Property portion of the Terminal 

and further discussion oflhe conceptl.lal site model is focused on the other areas of the Tenninal. 

8.1.1 FORMER PCP MIXING AREA AND WAREJlOUSE 

The primary contaminant of concern resulting from the historical blending of specialty wood 

treating products is PCP. Two source areas for PCP-related contamination (e.g., PCP by-products and 

dioxins! furans) were defined in the Phase II Rl. These areas are the former PCP mixing area (including 

the area below the fonner PCP warehouse) and the northwestern portion of fonner Crosby & Overton 

tank area. As discussed in the Phase II RI report, releases of PCP. carriers, additives, and PCP 

fonnulations to soil in the PCP mixing area appear to have occurred during the mixing operations. These 

reieases resulted in the primary source of PCP (and relate<! constituents) contamination to soil in this area 

with historical PCP soil concentrations exceeding 100,000 mg/kg. Based on historical upper and lower 

z~ne groundwater data, the fonner PCP mixing area was also identified as a significant or primary source 

of PCP contamination to groundwater with historical concentrations in Ihe upper zone exceeding 

60,000 IlgIL. PCP concentrations detected in the lower zone have been as high as 18,000 IlgIL. Based on 
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the magnitude of PCP detections in the soil and groundwater in and downgmdient of the PCP source area 

and infonnalion about the PCP formulations, there is the possibility that free-phase PCP (dense non

aqueous phase liquid (DNAPL)] with a carrier was used, providing a potential residual source of PCP . . 
However, to dale, there has been no direct observation of DNAPL at Lhe Tenninal. 

Conlaminated soil was removed from the former PCP mixing area and below the footprint of the 

fonner PCP warehouse during a soil removal action in the fall of 2002. Where possible, soil exceeding 

PCP concentrations of 5 mglkg was removed from these source areas for otTsile incineration and disposal. 

However. soil containing PCP concentrations above 5 mglkg still remain in some areas, mainly at or 

- below the water table, as shown on Figure 2-4. An interim remedial action using the ISCD remediation 

technique is currently being implemented to address PCP-impacted soil and groundwater both in and 

downgradienL of these source areas. 

8.1.2 TANK FARM AREAS 

As discussed in Section 7.0, conlaminants in soil and groundwater at the Terminal associated with 

petroleum storage and handling operations include mainly petroleum hydrocarbons, PAHs, VDCs, and 

metals. The presence oflhese contaminants is consistent with the historical uses of the Terminal for bulk 

storage of petroleum products. 

'Three primary source areas for diesel-range and gasoline-range petroleum hydrocarbon 

contamination (and related constituents) have been identified on the Terminal property based on 

concentrations of these conlaminants detected in soil and groundwater. These areas include Ihe Main 

Terminal Tank Fann area, the cenlTol portion of the Bell Tenninal Tank Fann area, and an area along the 

western boundary of the Bell Tenninal Tank Farm area. Another source area appears to occur 

downgradient of the Bell Tenninal Tank Fann area on the former PEO property where significant 

historical releases have been documented in the area of the former diesel ASTs. Past releases of 

petroleum products have been dOCumented in the Main Tenninal Tank Farm area. Specifically, a release 

of diesel OCCUlTed in 1975 when Tank 29508 (shown on Figure 2-1) split along a vertical weld. An 

unleaded gasoline spill in 1994 was also reported in the Main Terminal Tank Fann area. Such releases 

have provided a source for diesel-range and gasoline-range petroleum hydrocarbons (and related 

constituents such as PARs and VDCs) at concentrations exceeding 36,000 mglkg and 8,000 mg/kg, 

respectively, in soil and at'concentrations exceeding 19 mgIL and 24 mg/L, respectively, in groundwater 

below'the Main Terminal Tank Farm area. Leaks along pipelines conveying petroleum products may 

have also provided a source for the petroleum hydrocarbon contamination in soil and groundwa1er in this' 

area. LNAPL has been observed allocations within the Main Terminal Tank Farm area in the area oflhe 

1994 spill and more recently in the central portion of the Main Terminal Tank Fann area, which is likely 
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a current source of groundwater contaminalion to the river at concentrations exceeding screening levels 

for the following reasons: 

• LNAPL has not been observed in nearshore wells. 

• As described earlier. groundwater data collected from Willamette River shoreline weUs 
installed in November 2004 and February 2005 indicate that groundwater concentrations 
downgraclient of the Main Terminal Tank Farm area do not consistently exceed preliminary 
screening levels and therefore, there is not a complete groundwater transpo~ pnthway to the 
river. 

• The Bell Terminal Tank Farm area boundary is located more than 600 ft from the river 
shoreline.· .Groundwater concentrations from the operatlonal area of the Bell Tenninal Tank 
Farm area do not exceed preliminary screening levels, except for low level metals 
concentrations. Elevated groundwater concentrations along the downgradient western 
property boundary and on the. former PEO property do not appear to be related to Time Oil 
operations. . . 

• The east-west trending storm drain could historically have provided a preferential pathway 
for Ihe transport of PCP- impacted groundwater from the Phase II source areas to the river; 
however, ongoing operation of Lhe groundwater intercept system provides capture/migration 
of contaminant migration to the river. Migration of PCP in groundwater is also contained 
through operation of the groundwater interim action system and performance of the full scale 
ISCO injections within the PCP plume area. PCP has not been consistenlly detected at the 
downgradient wells closest to the river or at the river outfall since operation of the 
groundwater interim action began. 

If impacted groundwater has historicnlly discharged to the river from the Terminal, there is the 

potential for impnct to sediment or surface water quality. Historicnl impacts to the river are being 

addressed as part of the RI/FS for the Portland Hnrbor Superfund Project 

8.3.1 PCP MIXING AREA 

The majority of the contaminated soil from the former PCP mixing area and fonner soil stockpile 

area has been excavated and disposed offsite. However, residual amounts still remain at depths typically 

at or greater than 13 ft BGS (the approximate water table elevation) within and directly adjacent to the 

mixing area. PCP formulations were likely introduced into the environment through spills of PCP

containing NAPL direcUy onl.o the ground surface and subsequent migration based on the faLe and 

transport parameters discussed in the previous section. ·Historical infonnutlon indicates that most of the 

PCP formulations were less dense than water (Le., specific gravily of less than I) and, therefore, wouJd 

migrate t11I'ough the environment as LNAPL; however, alleast one formulati~n had a density greater than 

1 and could move as DNAPL through the subsurface. LNAPL has been observed in wells LW-llS and 

OX-2S, which are located downgradient from the PCP mixing area. DNAPL has never been observed. 
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Jones-Hamilton Co., a California Corporation, Plaintiff-Appellant, v. Beazer Materials & Services, Inc.; Kop
Coat, Inc., a Pennsylvania Corporation; Koppers Company, Inc., Defendants-Appellees. 

No. 91-15054 

UNITED STATES COURT OF APPEALS FOR THE NINTH CIRCUIT 

959 F.2d 126; 1992 U.S. App. LEXIS 3924; 34 ERC (BNA) 1891; 92 Cal. Daily Op. Service 2131; 92 Daily 
Journal.DAR 3390; 22 ELR 20677 

January 16, 1992, Argue9 and Submitted, San Francisco, California 
March 12, 1992, Filed 

SUBSEQUENT HISTORY: Amended and Petition for Rehearing Denied and Suggestion for Rehearing En 
Banc Rejected, August 24, 1992, Reported at 1992 U.S. App. LEXIS 19401. 

PRIOR HISTORY: [**1] Appeal from the United States District Court for the Northern District of 
California. D.C. No. CV-90-00169-EFL. Eugene F. Lynch, District Judge, Presiding. 

CASE SUMMARY 

PROCEDURAL POSTURE: Appellant formulator challenged the decision of the United States District 
Court for the Northern District of California, which granted summary judgment in favor of appellee 
chemical supplier and denied appellant's motion for partial summary judgment in appellant's action 
seeking contribution for environmental cleanup costs incurred pursuant to the Comprehensive 
Environmental Response, Compensation and Liability Act. 

OVERVIEW: Appellant formulator sought contribution from appellee chemical supplier for the cost 
incurred under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 
for the illegal disposal of hazardous substances from appellant's facility. The district court granted 
summary judgment in favor of appellee and denied appellant's motion for partial summary judgment. 
The court affirmed that the parties' indemnification agreement was not barred by CERCLA and that 
appellant was liable to indemnify appellee for appellant's acts in violation of CERCLA. As there was a 
question of fact as to the scope of appellee's involvement in the disposal of the toxic substances, the 
court reversed summary judgment because appellant was not liable for indemnity for appellee's acts. 
The court also reversed the denial of partial summary judgment, holding that because appellee retained 
ownership of all materials and the contract contemplated a percentage of spillage, appellee had 
"arranged for disposal" of toxic substances and was liable under CERCLA. The award of attorney's fees to 
appellee was reversed for reconsideration in light of its possible responsibility for the cleanup costs. 

OUTCOME: The court affirmed appellant formulator's obligation to indemnify appellee chemical supplier 
for liability incurred for appellant's illegal acts. Appellant was entitled to partial summary judgment as to 
appellee's liability for arranging for disposal of hazardous materials. Summary judgment in favor of 
appellee and appellee's attorney's fees award were reversed for consideration of appellee's participation 
in the disposal of the toxic substances. 

CORE TERMS: summary judgment, disposal, arranged, indemnification, hazardous, chemical, cleanup, 
toxic substances, pesticide, indemnify, partial, reasonably susceptible, indemnitor, supplied, formulator, 
ownership, issues of material fact, hazardous waste, indemnitee, granting summary judgment, indemnity 
clause, public policy, obligated to indemnify, liability ariSing, illegal acts, water, pentachlorophenol, 
contamination, environmental, spillage 
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LexisNexis(R) Headnotes • Hide Headnotes 

Civil Procedure > Appeals> Standards of Review> De Novo Review f-~ 
HN1±A grant of summary judgment is reviewed de novo to determine whether, viewing the evidence in 

a light most favorable to the nonmoving party, there are any genuine issues of material fact and 
whether the district court applied the relevant substantive law. More Like This Headnote 

Civil Procedure > State & Federal Interrelationships> Application of State Law t~ 
HN2±A federal court applies state law as it believes the highest court of the state would apply 

it. More Like This Headnote 

Environmental Law> Hazardous Wastes & Toxic Substances> CERCLA & Superfund Amendments ~ 
HN3±See 42 U.S.C.S. § 9607(e)(1). 

Environmental Law> Hazardous Wastes & Toxic Substances >' CERCLA & Superfund Amendments f-~ 
HN4±Enforcement of indemnification clauses does not frustrate public policy as expressed in the 

Comprehensive Environmental Response, Compensation and Liability Act. More Like This Headnote I 
Shepardize: Restrict By Headnote 

Contracts Law> Contract Interpretation> Ambiguities & Contra Proferentem ~ 
HN5±Under California law, whether a contract is ambiguous is a question of law. When interpreting a 

contract, even when the document is unambiguous on its face, a judge is required to give at least a 
preliminary consideration to all credible evidence offered to prove the intention of the parties. 
However, after considering the evidence, the trial court may then exclude it if it tends to prove a 
meaning of which the language of the contract is not reasonably susceptible. If the trial court finds 
that the language of the contract is not reasonably susceptible to the suggested interpretation, and 
excludes the evidence, the case may then be disposed of by summary 
judgment. More Like This Headnote 

Environmental Law> Hazardous Wastes & Toxic Substances> CERCLA & Superfund Amendments. f-~ 
HN6±42 U.S.C.S. § 9607(a)(3) of the Comprehensive Environmental Response, Compensation and 

Liability Act imposes liability on any person who by contract, agreement, or otherwise arranged for 
disposal or treatment, or arranged with a transporter for transport for disposal or treatment, of 
hazardous substances owned or possessed by such person, by any other party or entity, at any 
facility owned or operated by another party or entity and containing such hazardous 
substances. More Like This Headnote I Shepardize: Restrict By Headnote . 

Environmental Law> Hazardous Wastes & Toxic Substances> CERCLA & Superfund Amendments ~ 
HN7±IDisposal" is defined as discharge, deposit, injection, dumping, spilling, leaking, or placing of any 

solid waste or hazardous waste into or on any land or water so that such solid waste or hazardous 
waste or any constituent thereof may enter the environment or be emitted into the air or 
discharged into any waters, including ground waters. 42 U.S.C.S. § 6903(3). More Like This Headnote I 
Shepardize: Restrict By Headnote 

Civil Procedure > Costs & Attorney Fees> Attorney Fees f-~ 
HN8±The indemnitee can recover attorneys' fees for an action against the' 

indemnitor. More Like This Headnote 

COUNSEL: (~-------------------~\ 

John L. Boos, Pettit & Martin, San Francisco, California, for the plaintiff-appellant. i 
""-----
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James L. Meeder, Beveridge & Diamond, San Francisco, California, for the defendants-appellees. 

JUDGES: Before: Alfred T. Goodwin, Betty B. Fletcher and Melvin Brunetti, Circuit Judges. 
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Opinion by Judge Fletcher. 

OPINION BY: FLETCHER 

OPINION: [*127] OPINION 

FLETCHER, Circuit Judge: 

Jones-Hamilton Co. ("J-H") appeals the district court's grant of summary judgment in favor of Beazer 
Materials & Services, Inc. ("Beazer") and denial of J-H's own motion for partial summary judgment. The 
district court found that J-H was obligated to indemnify Beazer for any liability Beazer incurred from 
environmental cleanup orders issued to J-H, and that this obligation barred. J-H's action against Beazer for 
contribution under CERCLA. 

We affirm in part and reverse in part. 

BACKGROUND 

In 1970, J-H, a contract chemical formulator, entered into a formulation agreement (the "Agreement") with 
Wood Treating Chemicals Co. ("WTCC"). The Agreement was to continue in force until terminated by 
written notice; [**2] it was ultimately terminated in 1984. In 1971, WTCC was sold to Koppers 
Company; Beazer has assumed the duties and liabilities of Koppers under the Agreement and has been 
assigned all rights thereunder. Throughout this opinion, [*128] WTCC or its successors will be referred to 
as "Beazer." n1 

- - - - - - - - - - - - - - Footnotes - - - - - - - - - - - - - - -

n1 For further discussion of the parties to the district court case, see Jones-Hamilton Co. v. Kop-Coat, Inc., 
750 F. SUDD. 1022, 1023 n. 1 (N.D. Cal. 1990). 

- - - - - - - - - - - - End Footnotes- - - - - - - - - - - - - -

Under the Agreement, J-H would formulate raw materials provided by Beazer into wood preservation 
compounds. Beazer reta·ined ownership of the materials it provided. The Agreement contained two clauses 
specifically relevant to this appeal. First, with regard to chemicals used in formulation, it provided: "A 
tolerance of up to two percent by volume shall be allowed for spillage or shrinkage in any calendar month . 
. . . " With regard to indemnification, it provided: "J-H agrees to comply with all applicable Federal, State 
and Local laws, ordinances, codes, rules and [**3] regulations and to indemnify WTCC against all losses, 
damages and costs resulting from any failure of J-H or any of its employees, agents or contractors to do 
so." 

J-H carried out formulation activities under the Agreement at its facility in Newark, California. Dr. Stutz, a 
consultant employed by Beazer, was on site at the facility and was present during the formulation process, 
although his role in the process is a matter of dispute. 

Among the raw materials Beazer provided to J-H were pentachlorophenol and tetrachlorophenol, 
substances classified as "hazardous substances" under CERCLA. In 1970, J-H had received a waste 
discharge permit from the California Regional Water Quality Control Board ("RWQCB"); the permit 
prohibited J-H from discharging chemicals other than certain listed substances into its waste water 
containment ponds. However, prohibited substances, apparently including pentachlorophenol, were 

. nonetheless discharged into the ponds. . 

In 1985, after contamination had been discovered at the Newark Site, the RWQCB issued cleanup and 
abatement orders to J-H. J-H has spent over $ 2,000,000 to comply with the orders. 

J-H filed suit against Beazer under CERCLA seeking contribution [**4] from Beazer for cleanup costs. See 
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42 U.S.C. § 9613(f). J-H also sought a declaratory judgment as to Beazer's potential liability under 
CERCLA. Beazer counterclaimed; seeking indemnity under the Agreement. Both parties filed motions for 
summary judgment. The district court granted summary judgment in favor of Beazer as to J-H's duty to 
indemnify Beazer, and held that the indemnification clause barred J-H's claim for contribution. It also 
denied J-H's motion for partial summary judgment on the issue of whether Beazer had "arranged for the 
disposal" of toxic substances. In addition, the district court awarded attorneys' fees to Beazer. 

JURISDICTION; STANDARD OF REVIEW 

The district court had jurisdiction under 42 U.S.c. § 9613(b) and 28U.S.C. § 1331; this court has 
jurisdiction under 28 U.S.c. § 1291. 

A grant of summary judgment is reviewed de novo. T. W. Elee. Serv., Inc. v. Pacific Elee. Contractors Ass'n, 
809 F.2d 626, 629 (9th Cir. 1987). HN1+"A grant of summary judgment is reviewed de novo to determine 
whether, viewing the evidence in a light most favorable to the nonmoving party, there are any genuine 
issues of material fact and whether the district court applied [**5] the relevant substantive law." Tzung v. 
State Farm Fire and Casualty Co., 873 F.2d 1338, 1339-40 (9th Cir. 1989). 

HN2+A federal court applies state law as it believes the highest court of the state would apply it. Insurance 
Co. of N. Amer. v. Howard, 679 F.2d 147.149 (9th Cir. 1982). . 

DISCUSSION 

I. Did the District Court Err in Granting Summary Judgment in Favor of Beazer? 

A. Was the Indemnity Clause against Public Policy under CERCLA? 

CERCLA's provision regarding indemnity clauses is truly murky: 
HN~ 

[*129] No indemnification, hold harmless, or similar agreement or conveyance shall be effective to 
transfer from the owner or operator of any vessel or facility or from any person who may be liable for a 
release or threat of release under this section, to any other person the liability imposed under this section. 
Nothing in this subsection shall bar any agreement to insure, hold harmless, or indemnify a party to such 
agreement for any liability under this section. 

42 U.S.C. § 9607(e)(1). As the district court noted in its opinion, courts around the country have reached 
different interpretations of this language. This court has held that HN4+enforcement [**6] of 
indemnification clauses does not frustrate public policy as expressed in CERCLA. Mardan Corp. v. e.G.c. 
Music, Ltd., 804 F.2d 1454, 1459 (9th Cir. 1986). In Mardan, we reasoned that CERCLA policy would not be 
frustrated because all responsible parties would remain fully liable to .the government, although they would 
be free to enter into private contractual arrangements "essentially tangential to the enforcement of 
CERCLA's liability provisions." Id. Thus enforcement of the indemnification agreement would not violate 
public policy under CERCLA. 

B. Scope of the Indemnity Clause 

J-H argues that a question of fact remains as towhether it agreed to indemnify Beazer for environmental 
liability under the Agreement. It asserts that the district court erred in not conSidering the statements of J
H co-chairman James Black that J-H promised to comply only with "workman's compensation laws, 
overtime laws, labor laws, and industrial health and safety laws," and agreed to indemnify Beazer only for 
liability ariSing out of J-H's failure to comply with such laws. 

HNS'i'Under California law, whether a contract is ambiguous is a question of law. Brobeck, Phleger & 
Harrison v. Telex Corp., 602 F.2d 866. 871 [**7] (9th Cir.) (applying California law), cert. denied, 444 
U.S. 981.62 L. Ed. 2d 407,100 S. Ct. 483 (1979). When interpreting a contract, even when the document 
is unambiguous on its face, a judge is required to give "at least a preliminary consideration [to] all credible 
evidence offered to prove the intention of the parties." Pacific Gas & Elec. CO. V. G. W. Thomas Drayage & 
Rigging Co., 69 Cal. 2d 33,442 P.2d 641, 645, 69 Cal. Rptr. 561 (Cal. 1968); see a/so Brobeck, Phleger & 
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Harrison, 602 F.2d at 871 ("The trial judge must receive relevant extrinsic evidence that can prove a 
meaning to which the language of the contract is 'reasonably susceptible.' "). However, after considering 
the evidence, the court may then exclude it if it "tends to prove a meaning of which the language [of the 
contract] is not reasonably susceptible." Thomas Drayage, 442 P.2d at 645 n. 7; see also Brobeck, Phleger 
& Harrison, 602 F.2d at 871. If the court finds that the language of the contract is not "reasonably 
susceptible" to the suggested interpretation, and excludes the evidence, "the case may then be disposed of 
by summary judgment." Brobeck, Phleger & Harrison, 602 F.2d at 871. [**8] 

The question here, then, is whether an agreement under which J-H agrees to indemnify Beazer for liability 
arising from J-H's violation of "all applicable Federal, State and local laws, ordinances, codes, rules and 
regulations" is "reasonably susceptible" to the meaning that it in truth refers only to all "workman's 
compensation laws, overtime laws, labor laws, and industrial health and safety laws." J-H contends that, in 
this context, where J-H was to supply labor and facilities, and Beazer was to supply materials and 
expertise, this meaning is reasonable. We reject this argument: had the parties chosen to limit the scope of 
the indemnification clause in the manner J-H suggests, they would surely have made this clear in the 
Agreement. Cf. Blumenfeld v. R.H. Macy & Co., 92 Cal. App. 3d 38, 154 Cal. Rptr. 652, 656 (Cal. Ct. App. 
1979) (refusing to admit extrinsic evidence suggesting one particular cause of action was not aSSigned, 
where agreement explicitly assigned "all claims against third parties"). 

Thus, the district court did not err in refusing to consider the evidence J-H submitted. There was therefore 
no issue [*130] of fact as to the interpretation of the indemnity clause to preclude [**9] summary 
judgment. However, because issues of fact remained as to the scope of Beazer's involvement in the 
disposal of the toxic substances, we find the district court erred in granting summary judgment in favor of 
Beazer. 

C. Beazer's Involvement in the Disposal of Hazardous Substances 

J-H does not contest the district court's finding that it was obligated to indemnify Beazer for any liability 
Beazer incurred as a result of J-H's illegal acts. However, J-H claims that even if the indemnity provision 
can be read to apply to the violation of environmental laws, it requires that J-H indemnify Beazer only for 
damages Beazer incurs as a result of J-H's violation of laws, not Beazer's violation of laws. J-H therefore 
claims the district court erred in granting Beazer's motion for summary judgment because the court ignored 
this language in the agreement. 

The language of the agreement and the evidence submitted by the parties suggest that the district court 
erred on this issue. The Agreement requires J-H to indemnify Beazer for liability Beazer incurs as a result of 
J-H's own actions. There remains an issue of fact as to the level of Beazer's partiCipation in waste disposal, 
and [**10] thus as to its own liability. 

At the outset, the agreement recognized the possibility of spillage of the materials Beazer provided and of 
which it retained ownership; such materials would apparently include the toxic chemicals at issue. J-H 
officers testified that J-H relied on Beazer for information and instructions on the handling of Beazer's 
chemicals. Additionally, evidence suggests that Beazer's consultant, Dr. Stutz, may have been actively 
involved in the production process at J-H. J-H submitted the deposition testimony of several of its 
employees, who described Stutz' participation in the production of Beazer's materials. In particular, these 
employees described Stutz' supervision and awareness of the procedures for rinsing the tote bins returned 
by customers - production which resulted in the introduction of hazardous chemicals into the evaporation 
pond from which contamination occurred. 

On the basis of evidence before the district court when it ruled on the summary judgment motions, a jury 
could reasonably find Beazer itself was responSible, at least to some extent, for the contamination for which 
J-H became subject to CERCLA liability. Thus, because it ignored language in [**11] the agreement 
limiting J-H's duty to indemnify to Beazer's liability arising out of J-H's own illegal acts, and failed to 
consider evidence indicating the existence of issues of material fact, the district court erred in granting 
summary judgment in favor of Beazer. 

II. Did the District Court Err in Denying J-H's Summary Judgment motion? 
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A. Appealability 

Denial of a motion for summary judgment is generally not a final order, and is therefore not appealable. 
Abend v. MCA, Inc., 863 F.2d 1465, 1482 n. 20 (9th Cir. 1988), aff'd, 495 U.S. 207, 110 S. Ct. 1750, 109 
L. Ed. 2d 184 (1990). However, in this case, "the district court's grant of summary judgment was a final 
decision giving us jurisdiction to review its denial of plaintiff's motion for summary judgment." Id. 

B. Was it error to deny the motion? 

J-H sought partial summary judgment on the issue of whether Beazer had "arranged for disposal" of toxic 
substances, and was thus itself liable under CERCLA. 

HN6.CERCLA imposes liability on 

any person who by contract, agreement, or otherwise arranged for disposal or treatment, or arranged with 
a transporter for transport for disposal or treatment, of hazardous substances [** 12] owned or 
possessed by such person, by any other party or entity, at any facility owned or operated by another party 
or entity and [*131] containing such hazardous substances ... 

42 U.S.C. § 9607(a)(3) 

CERCLA does not define the term "arranged for." HN7+"Disposal" is defined as 

discharge, deposit, injection, dumping, spilling, leaking, or placing of any solid waste or hazardous waste 
into or on any land or water so that such solid waste or hazardous waste or any constituent thereof may 
enter the environment or be emitted into the air or discharged into any waters, including ground waters. 

42 U.S.c. § 6903(3); see also 42 U.S.c. § 9601(29) (adopting definition in 42 U.S.c. § 6903). 

We have not yet addressed the issue of when liability for "arranging for disposal" will attach. Several courts 
of appeal and district courts around the country have, however, considered this question. See, e.g., Florida 
Power & Light Co. v. Allis Chalmers Corp., 893 F.2d 1313 (11th Cir. 1990) (discussed in footnote 2); United 
States v. Aceto Agric. Chems. Corp., 872 F.2d 1373 (8th Cir. 1989) (discussed below); CPC Inn Inc. v. 
Aerojet-Gen. Corp" 759 F. SUDD. 1269 (W.D. Mich. 1991); [**13] B.F. Goodrich Co. v. Murtha, 754 F. 
SUDD. 960 (D. Conn. 1991); United States v. Shaner, 1990 Westlaw 115085 (E.D. Par 1990); United States 
V. Velsicol Chems. Corp., 701 F. SUDD. 140 (W.D. Tenn. 1987). 

An Eighth Circuit case on this issue Presents facts very similar to those before us here. In United States V. 

Aceto Agric. Chern. Corp., 872 F.2d 1373 (8th Cir. 1989), that court refused to dismiss the United States' 
claim against pesticide companies which had hired a formulating company to perform certain processes on 
pesticides they supplied to the formulator. The pesticide companies retained ownership of the pesticides 
they supplied. According to the complaint, toxic waste was generated through spills and through the 
operations of the formulator. The court rejected the pesticide companies' argument that they could be 
liable only if they "intended" to dispose of waste, noting that such a narrow reading would frustrate 
CERCLA's goal of making companies that are responsible for the production of hazardous waste pay for 
cleanup. Aceto, 872 F.2d at 1380. The court also noted it would go beyond "defendants' [**14] 
characterizations to determine whether a transaction in fact involves an arrangement for the disposal of a 
hazardous substance." Id. at 1381. Finally, noting that the defendants before it owned the toxic substances 
at issue, it rejected the argument that they were not liable because they had no authority to control the 
formulator's operations. Id.; see also United States V. Velsicol Chern. Corp., 701 F. SUDD. 140 (W.D. Tenn. 
1987) (refusing to dismiss a case under this provision against companies which had done business with a 
chemical blending company whose plant was a contaminated site). 

Here, Aceto and, indeed, the language of the statute itself, suggest that the district court erred in denying 
partial summary judgment in favor of J-H. No issues of material fact remain. Under the agreement, Beazer 
retained ownership of all materials it supplied to J-H. Materials it supplied to J-H included 
pentachlorophenol and tetrachlorophenol, substances ultimately classified as hazardous by CERCLA. The 
agreement between Beazer and J-H contemplated 2% spillage of materials. Thus, it is clear that under the 

r~-------------------
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agreement Beazer "arranged for disposal" [**15] of toxic substances within the meaning of section 
9607. n2 

- - - - - - - - - - - - - - Footnotes - - - - - - - - - - - - - - -

n2 The Eleventh Circuit case of Florida Power & Light is distinguishable from this case. In Florida Power & 
Light, the Eleventh Circuit refused to impose "arranging for disposal" liability on Allis Chalmers, where Allis 
Chalmers had sold Florida Power & Light transformers containing PCB's, and Florida Power & Light had used 
them for the approximately forty years of their normal useful life before disposing of them. The Eleventh 
Circuit cited Aceto (and cases cited within it) with approval. However, refusing to establish a "per se" rule 
as to liability under this provision of CERCLA, it held that Allis Chalmers had not "arranged for disposaL" 
Florida Power & Light, 893 F.2d at 1318. 

- - - - - - - - - - - - End Footnotes- - - - - - - - - - - - - -

Therefore, the district court erred in denying J-H's motion for partial summary judgment. 

[*132] III. Attorneys' Fees 

The district court awarded attorneys' fees to Beazer; Beazer also requests fees on appeal. 

The California Supreme Court has not yet determined [**16] whether an indemnitor can recover 
attorneys' fees for prosecuting its indemnity claim, and California Courts of Appeal are divided on this issue. 
Compare Nicholson-Brown, Inc. v. City of San Jose, 62 Cal. App. 3d 526, 133 Cal. Rptr. 159 (CaI.Ct.App. 
1976) (awarding indemnitee attorneys' fees for successful suit against indemnitor); Schackman v. 
Universal Pictures, 255 Cal. ApD. 2d 857, 63 Cal. Rptr. 607 (CaI.Ct.ADD. 1967) (same) with Hillman v. 
Burns, 209 Cal. APD. 3d 860, 257 Cal. RDtr. 535 (CaI.Ct.ApD. 1989) (indemnitee not entitled to attorneys' 
fees for action against indemnitor to establish right to indemnity); County of San Joaquin v. Stockton Swim 
Club, 42 Cal. ADD. 3d 968, 117 Cal. Rptr. 300 (CaI.Ct.ADP. 1974) (same); Doyle v. Pacific Tel. and Tel., 202 
Cal. App. 2d 708,21 Cal. Rptr. 326 (1962) (same). In DeWitt v. Western Pac. R.R. Co., 719 F.2d 1448 (9th 
Cir. 1983), we noted this split in authority, but chose to follow the Schackman line of cases and held that 
under California law, HNB+the indemnitee can recover attorneys' fees for an action against the indemnitor. 
n3 However, because the district court must determine on remand the outcome of the case, we vacate 
[**17] the district court's award of attorneys' fees and decline to award fees on appeal at this time. 

While the district court correctly found that Beazer was entitled to indemnity for any liability it incurred as a 
result of J-H's unlawful acts, it erred in holding that Beazer itself had incurred no liability as a result of its 
own actions. When it has determined to what extent each party is responsible for cleanup costs, the district 
court should reconsider the issue of attorneys' fees both for services before the district court and for this 
appeal. 

- - - - - - - - - - - - - - Footnotes - - - - - - - - - - - - - - -

n3 J-H suggests that we "reevaluate" our holding in DeWitt, in light of Hillman, which was decided after 
DeWitt. DeWitt's interpretation of California law is "binding in the absence of any subsequent indication 
from the California courts that our interpretation was incorrect." Owen v. United States, 713 F.2d 1461, 
1464 (9th Cir. 1983). In this instance, J-H can only point to an additional intermediate appellate court 
decision on one side of a clear split. This does not provide the kind of indication that our past interpretation 
of California law was incorrect that would cause us to revisit our holding in DeWitt. 

- - - - - - - - - - - - End Footnotes- - - - - - - - - - - - - -

[**18] LWG00300 
IV. Conclusion 
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We affirm the district court's holding that J-H is obligated to indemnify Beazer for any liability Beazer has 
incurred as a result of J-H's illegal acts and that to that extent J-H cannot seek contribution. However, we 
vacate the district court's award of attorneys' fees, without prejudice to Beazer to move at an appropriate 
time for fees for its services both before the district court and for this appeal. The district court should 
grant summary judgment in favor of J-H, holding that Beazer"arranged for disposal" of hazardous 
materials. The issue to be resolved at trial, therefore, is the extent to which Beazer is responsible for 
contribution to cleanup costs, as a result of its "arranger" liability and its own participation, if any, in waste 
disposal at J-H's facility. 

AFFIRMED IN PART AND REVERSED IN PART. 
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l~O' INTRODUCTION 

1'his Phase I - son Stockpile R.emoval Action Plan (RAP) provjdes details·on fhc methods to be 

utilized to complete the removal. action for the soil stockpile Jlt '~ Time Oil Northwest TeoDmaJ 

(tmmbtal) in'P.DI:thmd. Orcg.on. The telDbVal a~OD. as reo<)JDDlImded in IL feasibility stucly·(F&, J..andau. 
Asso.ciates 2001&). includes the loajling-ofsoil stockpi1e'material,s inlo clump trucks and ~g the 

material 10 a tretllmi:Dfldisposal facility located in RlchmQnd, Briti$ ColuDibia. Canada. The FS 'Was 

'submitted toth~ Ore$on Depar1ment QfEnvironmen~Qnality (l)EQ),on September 4.2001.' ,In a letter' 

datcdS~b.tr 25,2001 (DEQ 2001). DEQ .approved the FS and app,toved completion of'the proposed 
stockpile ,disp~ ,as B muoval action JIS ~fined. by O;n:.Jon Rcvi~d 'StatQte:; (.o~) 465.2000 ((4). 

time Oil "bas rclCeivcd'.final approval from 'HnYiromnent Canada (2bOl) and Dvm the United 8tat§ 

~c:otal.:ProtectiODA~CY (,BPA; "2(01) to dispose orth~mateDal at tllc ~~¢d mciJity. 

The tem.!)Wl action 'will be .completed under 1he provisions of a vollDlblry cleanop program ~v.CP) , 

agreeI;DeZit between DEQ .and nm" Oil Co.(TiDJe Oil) (DEQ No. WMCVC~~D7). The remo'Y8l 

acti!JD wil1.coDnnence following the l"C'riew and approva,1 of the Pha.sc: I RAP"y DEQ. 

The remainder of thil; introdut:tcty :;ectiOD of the ltAP provides information on the .project 

'backgiom;zd, a descrlptiop.Of the ma'I~al to be IIddressed by mnoval action, and a .suDmIaIy ~f the 

~Jm&11a .ofsoilsamples collected from tbe·soilst®kpilc: iD.May 2001. 

1.1 Pito;JECT B~CKGROlJND 

The tt:uninal is'a fonne.. b~ pe:trolewn ~ge 'and transfer facility cum:ntly .owned "by 'FJtne 

Oil. 1'hc lB~ js loc:ated 'in Township 2 North. Raqe 1 'Wc=st, -Sections 34 and 35, fu ihe industri!llized 

River-gate.area of DDl1h Portiand. Oregon (y1p'C I). The t=minal is bordered to the east and sOllfh by . 

he:nr;Y iDclaslrial ~cxa., to the north 'b.>' heavY iqiIustrial complexes and 'port of.PortlaDd UDdeNilloped 

pTOpI:rty. an.d to ,Che west by ihe Wi,tlametlc lUftr (F"~ 2). 1he ~al U; appr.oxitD.aIcl.! 52 acres in 

size and is gen~ flat with an ~ge land sud8.ce e~ of about .28), aboY.c m=n sea Icm:l 

.(MSL). tbe CIIDre ~ i,s enclosed by a chain-link ieDce and a~ to the 1mDinaI is .through.the 

main $BlC .atthe tvrmiD.ation ot'l'imo 00 ~ad: 

lJ,:,lw=n 1943 and 2OOl; 1.b.e terminal was ~tud by time 008$ tbe ~ Tf2Jni:ba1 

petroleum pmcfucts &.oility,. 'SiDce operations begtul, the terminal was used for the =eipt. storage,. a;nd 

ctislnlmtion or petroleum' ana pelrilleunl-related pioducls. "From 1967 to 1984, ~hIorophC1101 (PCP)-. ' 

~OIllaioiDg proIlucts 'Wee: fonDJJl~ Ilt the te:rminal1l;llder an agr~ent with Jbe Ko,ppen;'Company 

.(CUIR:Utiy Beazcr Eut. ~). PCP-rclatcd-opc:tld:i~ included 'impOrt of solid PCP~ -v.a.riOIlS carrier Jiqulds 

(t;YJfu:ally petro!eJJm based) mt() which the PCP WDVld he mixed, and v:arlOOs ,ad~ in1:a'irJJ. stOnse of 

1-1 
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the chemicals in tbe forms:r'PCP warehollSe and.m product IImJcs 10ca1.ed witliin the form!:" PCP 'lJJbdDg 
aren; 1raDBfer and mix1urc: of the chemicah to fon:ouJatiODS ~ifiCd by the Koppers Cmnpany; interim 

.slorage of !be PCP:pmduets; and .tnmsfer of !be pro.ducts to chums or cgptainm; for o.ff'site Iran$pOrt. No 

.PCPblendiDg activities bav.e occmre(I at the tl:lminal.sincc 1984.. 

. Time .oU bas implemCmed closure proc:edures for Jhp NOItbwm T~al. 'lJle.teoWru.l cc8.K.d 

opera~ !1D.October·31. 2001. 

1.2 SOlL .sTOCKPILE BACKGROUND.AND DESCRIPTION 

~le:ases of .PCP, i:8IIitnI. additives, and. PCP fomlQ.l$liOllB 10 SOl1 jn ~ touner ~ uiixiDg area .... . . 

. OCCQUed during the miItiD~ ~~. ~~ tavestiSa!i~ and n:moval.actiou.s eondu.ctccl by 

1Dld (or TIlDe Oil.mace 1.984 resulted in tlJ4!; 1989 exanatioD and placement-ofPCP~jofu.8.son Uom 

th~.mlxing 1Ra into ia .~kpjle. located just.~ of the miltiDg .arca.~d nPrth .of~ inactive soil 

treatment {lij~rancd@iiOB) arC) (Fi~ 3). A~tely 3,000 .¥ri' of .PCP-c:ontamiuosted soil were 

CI;~vated to ,tepths amging fi'9m Jess than 4 it to a maximum. of 12 ft beltJ'(Y' .~ ground SJlri"ace 

gra& (appmximatc1y cquivaIeot to the gronn.dvlatCr 1abl~) 'WithlD the fQnDCr PCP mixiDg jIfI:8... The 

etea'VlIb=d soil was stcx:tqriled onsite .in 8 benned 'JU1d 'J,fQed area. '1Qe stDckpile 'WaS 1hs:n coVCRd to 

minimim dust genemtion QDd contact with p:eci~tiOD.. The excll.vat~ IIJeIl was backfiU~ to "the present 

,groUnd SUlfate ~evation with c1e;m fin. 

~U1'C8 COnservation md Recovezy Act .<R:.CRA) land disposal restrictions in cftCct at !he time 

-of IiOO:8vatlOQ 1'[cvented placement 0f Irel!.ted soil onsite and .ofrsite dispo:;al of rcp-coDtamjnated :spil 

'without IreabneJ:ll A soil treafmentproccss, mcolpOE3til18 sluny-pbase bioremedintion, 'MIS implemented 

10 Jrcat the .contaminated soil e:xca.wted ~ the fmmer PCP mixing.area.. The sluny-phase biol"gical 

treatment was ~Ied due to inability to RaClb the C&1BbJished ~ent gQ8l . 

~.the falI Df 1~ lbc Il18II,Ilgtmtat ~ftbc stockpile was upped by T'1mt: Oil tp in~ 11 

DCW C4:M!r &;YSfem .lDld -improved s:tonnwater collcc;tiOJl systems (Undan Associafl:S 19.!i16). 

AwI'oXimateIy 600 ~ of PCP-colJtamiD.lrted ~i1 'Wele added to Jbe lttoc'kpiIe iii 1he fall pf 19.96 and .mn 
of' 199'7 .. with D~Q'8 approY&l. foDowi:rI.s ~teriDi nmJ.Ova18Cticms. on the 1lDdevdoPf!d ~ porti~ of 

. ;the p.rop.erty and invatiptiDD activitiBS for fbi: Phase' n JCmd,iBl invc:stlpIiOD (Rl; L8Il.dlp.u Associates 

1997). .An additiOJ1lll 10 'Y~ of 'SOil mnn well dolling IlCIivitics fPJ' the ,StCOmi adWtiona1 gromadwatcr 

lmestigation' (I..an<1au .AJsOciall:s 1999) 'WI3 added ·to 1b.e stockpile :in August ~99!1. In August 1999~ a 

DDW COV'« WJIS added to 1he stOckpile {over the.existing cover} lI~use ofvisible damage to the old CQvcr • 

The stoc]qJik is currCDtly li=d. cov=d, and 6WIOlID.ded by'a ~~te waD.or ed'berm (FIgm1: . . 
4). Based gn v.oJuxne calculattcms ~d.for the ~1 ~ctmzation and bWlrealability BSSC8SDIWt in 

May 2001 (Landau AssCK'iates 200la1 the ·son stpckpilt bas been volumetrically n:duced {from ~bout 

1-2 
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2.0 DESCRIPTION OF 'PLANNED REMOV ALACi10N 

A$ indicajed in !he FS (Landau ~mates 2oo1a). the p1811llCd ranorcd action for the ·soil 
'. . -

stockpile will i1lclude thlnmloval ofttie stockpile matc.rial (:;oil, liner, cover. tires, t:tO.) fiom the Bite for 

offsite treatment cd/Or disposal Ovmigbt ofrememal activities to be eomp)cled forrc:moval of the soil 

stocJqJiJe ~ be provided by authorized employees o!1'ime 00 or Laudail ASaocUites. The soil.removed. 

1iam 1hc soil ~Iockp:il~ will ~ transported to the .Richmond BiolreatJ.nent f'a~ (RBF) located in 

Ricbmond, .BritiBh COlumbia, Canada for trealmmt, fol1~ by disposal at the R.idoP~nd t..d611. The 

RBF ~ operated by HAZOO EmriroJJmentel Semces. LLC (B.AZ£O) aDd Ihc IUchmond Landtill is 

opc=rateci ~ ~ 'lDctumes Ltd- (EcoWaste). 'MiscelJIII1~O~ material6 ~ with ti ~c: 

(stockpile C:ovcxs. liner. water t11bCs. iraflic ~lla:rJ1s. etc.) will be d~ at the Ri.c~ Lanclfil]; 

Ilowc~r:" my of.th" stoelqJilc liDcr JDBtcrial that ~ot be ~te6 ji-om the soil w;\Il'be: deposited at 

d1e ~F with the,sojl.. 1.'ims used to hold the $tocltpilc: c:owr in place w.iI1 « disposed ~t a local .tire 

reGY.clinz &.c:ility. The stono'WllW and Jeacbate coUq:tjon systems ~ssociate4 wjlh tile soH stockpile will 

~ 'pCIJ:I)B.Qe!ltly diSllble4 and BbandOaed. 

kJ ,stat\:4.m the lS, thl:: resnedi41 co.tion objectives (RA0s) for the·sojl stockpile are as -follows: 

• To prevent ~ .of COPQ;lCPECs within the stpckpila tD human and ecological 
recql1Cm! BJ1:Ol1Cemrations fhat.a;rc JlotprotllCiive d~g fu~.temiinal use 

• 1'" pm~t migraticm. of~CPECs .c:ummtly conlJl.in~ witliHrthe Iilbckpllc 

• • To e1bnina1e the neea for lotJg-tcnn -managCl;llcnt ofthc sIock,pile. 

1l if; anticipated Ola.t the_ MOs id~ed. -will ~ acmeyeil with the ~ca1 removal of Jhc ~il 
stoclqJUe material. UQm "the :Site foc trc:aunClit .at ths:= R5F and disposal at ~I) lUobmond Landtill. In the 

absence of a.sib>specWc risk onaJysis ot 1liis''time, EPA Rr;gioo 9 ~liminaly RCIXlCdiatiOll G.oa1s (P2.G:I) 

~lished fPr iadustrial.s:i~ soU (EPf\. 2001) were used liS $!nCDiDg levels for COPes and CPEes 

prescout 'iD.1hc soil JII1~ the stockpile ioDowiDa: ~ ~c industrial son P.RGs Cor the pri:al8ly 

COPCaICPBCs an:.as ronowr. 

.Arsenic (8) 

Cac1miwn 
I,.ead 

Se1euillDl 
Silv.er 
Dloxm (l'EQ :filr2,3,7,8-TCDD) 
. -
·Pe.ntacblorophenol 
aeDZO(a)pyr~ 

(u) ~CI'mfpPlDl 

2-1 

EPA RCgiOD..!J PRG 
Industrial Soil 

'(mgfkgl 

44D 
81-0 

7$0 

lP,ooo 
10.000 

0.00002.7 

11 

0.29 . 
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EXTOXNET PIP - PENTACHLOROPHENOL (pCP) 

EXTOXNET 

Extension Toxicology Network 

Pesticide Information Profiles 

Page 1 of4 

A Pesticide Information Project of Cooperative Extension Offices of Cornell University, Oregon State University, the 
University ofIdaho. and the University ofCalifomia at Davis and the Institute for Environmental Toxicology, 
Michigan State University. Major support and funding was provided by the USDAlExtension ServicelNational 
Agricultural Pesticide Impact Assessment Program. 

EXTOXNET primary files maintained and archived at Oregon State University 

Revised June 1996 

Pentachlorophenol (PCP) 

Trade and Other Names: Trade names for pentachlorophenol include Dowicide. PCP, Penchlofol, Penta, Penta 
Plus, Pentachloral, Pentacon, Pen war. Priltox, Santobrite, Santophen, Sinituho, and Weedone. 

Regulatory Status: Pentachlorophenol is a moderately toxic compoWld in EPA toxicity class II. It is a Restricted 
Use Pesticide (RUP) in its formulations as a wood preservative, but a General Use Pesticide (OUP) for other purposes; 
labels for products containing it must bear the Signal Word DANGER. 

Chemical Class: chlorinated hydrocarbon 

Introduction: Pentachlorophenol (PCP) is a chlorinated hydrocarbon insecticide and fungicide. It is primarily used 
to protect timber from fungal rot and wood·boring insects, but may also be used as a preharvest defoliant in cotton, a 
general pre-emergence herbicide, and as a biocide in industrial water systems. It is available in blocks, flakes, granules, 
liquid concentrates, wettable powders, or ready-to-use petrolewn solutions. 

Data presented in this profile are for technical grade pentachlorophenol, unless otherwise stated. Technical grade PCP 
has historically contained dioxins (e.g. tetra-, hexa- and octochlorodibenzo-p-dioxin) and hexachlorobenzene as 
manufacturing by-products. Technical grade PCP is typically about 86% pure. The discovery of these compounds in 
technical grade PCP may be one reason for its being phased out cfuse. Pentachlorophenol is also a major product of 
the metabolism of hexachlorobenzene in mammals. 

Formulation: It is available in blocks, flakes, granules, liquid concentrates, wettable powders, Of ready-to-use 
petroleum solutions. 

Toxicological Effects: 

• Acute toxicity: Pentachlorophenol is moderately toxic via the oral route, with reported oral LDSO values for 
various formulations ranging from 27 to 211 mglkg in rats [69,70]. In mice the oral LDSO is 74 to 130 mg/kg, 
and in rabbits 70 to 300 mglkg {69,70[. It is moderately toxic via inhalation as well, with a reported inhalation 
Leso of 0.2 to 2.1 mglL in rats [11]. The time frame for this LCSO (e.g., 4-hour, I-hour, etc.) was not given. 

'[ LWG00306 ~, http://extoxnet.orst.edulpipslpentachl.htm 813012005 
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EXTOXNET PIP· PENTACHLOROPHENOL (PCP) Page 2 of4 

Inhalation LD50 values (i.e., the median lethal doses, not concentrations. via the inhalation route) of225 mglkg 
in mts and 355 mglkg in mice are reported, also without a lime frame [70}. Another calculated LDSO in rats via 
the inhalation route is 11.7 mg/kg for 28 to 44 minutes of exposure, assuming a breathing rate of 80 mL/minute 
[69]. Pentachlorophenol causes irritation to the mucous membranes, skin, and eyes oftest animals [9]. Via the 
dermal route, it is moderately toxic, with reported dermal LD50 values ranging from 96-330 mg/kg in the rat, and 
40 to greater than 1000 mglkg in the rabbit (depending on formulation) [69]. Skin penetration may be the most 
dangerous route of exposure, being responsible for about 50 known cases of PCP poisoning, 30 of which have 
resulted in death. Immersion of a human hand in a 0.4 percent PCP solution for 10 minutes caused pain and 
inflammation. Technical PCP resulted in chloracne on the ears of rabbits, and edema in chicks, but pure PCP did 
not [70]. High acute exposure to PCP can cause elevated temperature, profuse sweating, dehydration, loss of 
appetite, decreased body weight, nausea, and neurological effects such as tremors, uncoordinated movement, leg 
pain, muscle twitching, and coma [69,70). Some of the symptoms may be due to the impurities in the 
fonnulation, rather than the pentachlorophenol itself [69]. 

• Chronic toxicity: Much research on PCP has been perfonned with poorly characterized technical material, and 
the chronic toxicity observed may depend in large measure on the proportion of chlorodibenzo·p..d,ioxins present 
in the mixture [69]. In a 90·day feeding trial in rats, 30 mglkglday produced depressed red blood cell and 
hemoglobin levels as well as liver degeneration, and even lower doses resulted in irregular blood chemistry and 
enzyme levels, along with increased liver and kidney weights [69,71]. Pure PCP, and also technical PCP without 
dioxin contamination, produced only slight enlargement of livers and kidneys [69]. Purified PCP also did not 
produce toxic effects such as liver damage and immune system alterations, which had previously been reported 
for the technical product [69,71]. In humans. the most common exposure to PCP is inhalation in the workplace. 
Abdominal pain, nausea, fever, and respiratory irritation, as well as eye, skin, and throat irritation, may result 
from such exposure [70], while very high levels may cause obstruction of the circulatory system in the tWigS and 
cause heart failure [70]. Survivors of toxic exposures may suffer permanent visual and central nervous system 
damage [70]. Persons regularly exposed to PCP tend to tolerate higher levels of PCP vapors than persons having 
little contact with these vapors [70,71]. 

• Reproductive effects: Rats fed PCP at doses of30 mglkglday for 62 days before mating and during lactation 
showed weight loss, but no decreases in fecundity and fertility [69]. Sperm of male mice given technical or 
purified PCP for 5 days at 50 mglkglday showed no abnonnalities within 35 days of treatment [69]. The evidence 
indicates that PCP does not cause reproductive effects. 

• Teratogenic effects: Offspring of rats fed PCP at doses ono mglkglday for 62 days before mating and during 
lactation showed lowered survival and growth rates [69]; 3 mglkg/day did not have any effects [69]. Maternal 
doses of 5 mglkglday oftechnical PCP in rats produced toxicity to the fetus or embryo, and 50 mglkglday on 
days 6 to 15, 8 to 1 I or 12 to 15 of gestation produced increases resorptions, swelling, dilated ureters, and 
skeletal anomalies [69}.1t is unlikely that PCP has teratogenic effects in humans at nonnal exposure levels. 

• Mutagenic effects: PCP is not mutagenic in bacteria or houseflies, but is weakly mutagenic in mice and may be 
mutagenic in yeast [71]. One study of chromosomal aberrations in occupationally exposed workers showed no 
increased incidence of sisler -chromatid exchanges, while another did find increases [71]. Weak mutagenic effects 
were seen in human lymphocyte cultures exposed to PCP [71]. The evidence suggests that PCP is nonmutagenic 
or weakly mutagenic. . 

• Carcinogenic effects: Studies of two formulated PCP products (Dowcide and Penta) showed increases in 
cancers of the spleen, liver. and adrenal gland in test mice or 'rats at doses of about 11 to 18 mglkglday [71]. 
These fmdings were not replicated for Dowcide in mice in a second study [71]. There have been reports of a 
possible association between occupational exposures to technical PCP and Hodgkin's disease, acute leukemia, 
and soft-tissue sarcoma, but confounding factors such as concUITent exposure to other substances makes 
interpretation of these data problematic [71]. No convincing evidence of PCP's caricinogenic effects in humans is 
available [71]. Current evidence is not sufficient to assess the potential of PCP to cause carcinogenic effects in 
humans. 

• Organ toxicity: Data from animal studies indicate that the major target organs for PCP are the liver, kidneys. 
and central nervous system. 

• Fate in humans and animals: PCP is rapidly absorbed through the gastrointestinal tract following ingestion 
[71]. Accumulation is not common, but ifit does occur, the major sites are the liver, kidneys, plasma protein, 

http://extoxnet.orst.edulpipslpentachl.htm 8/3012005 
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brain, spleen, and fat [69,71]. Unless kidney and liver functions are impaired, PCP is rapidly eliminated from 
blood and tissues, and is ex:creted, mainly unchanged or in conjugated form, via the urine [71]. Single doses of 
PCP have half-lives in blood of 15 hours inmts, 78 hours in monkeys, and 30 to 50 hours in humans [69]. 

Ecological Effects: 

• Effects on birds: The compOlmd is slightly toxic to practically nontoxic to bird species. The reported 5-day 
dietary LCSO value in Japanese quail is greater than 5139 ppm [54]. Reported acute oral LDSO values for PCP 
are 380 mglkg in manard duck and 504 mg/kg in pheasant [55]. 

• Effects on aquatic organisms: PCP may be highly to very highly toxic to many species of fish; reported 96-
hour Le50 values are 68 ug/L in chinook salmon, 52 ugfL in rainbow trout, 205 ug/L in fathead minnow, 68 
ugIL in channel catfish. and 32 ugIL in bluegill sunfish [55]. Several species offish, invertebrates, and algae have 
had levels of PCP that were significantly higher (up to 10,000 times) than the concentration in the surrounding 
waters [71]. Once absorbed by fish, pure PCP is rapidlyex:creted as is its metabolite, with a biological half~life of 
only 10 hours [71]. Biomagnification. that is the progressively higher concentration of a compound as it passes 
up the food chain, is not thought to be significant because of PCP's rapid break down in living organisms [70]. 

• Effects on other organisms: Cattle and other farm animals have ingested PCP by chewing and licking outdoor 
wood structures, or from being housed in wooden pens that were treated with PCP solutions. This has caused 
sickness and death in some of these animals [17]. 

Environmental Fate: 

• Breakdown in soil and groundwater: PCP is moderately persistent in the soil environment, with a reported 
field half~life of 45 days [15]. PCP degrades most rapidly in flooded or anaerobic (airless) soils, at higher 
temperatures and in the presence of organic matter in the soil [12,15]. Breakdown is mainly by anaerobic 
biodegradation; breakdown by sunlight and hydrolysis do not appear to be significant processes [15]. It is poorly 
sorbed at neutral and alkaline conditions, and may be mobile in many soils [12,15]. Sorption will be slightly 
greater (and mobility slightly lesser) in soils with higher proportions of soil organic matter [12]. The compound 
has been found in groundwater in California, Oregon, and Minnesota at very low concentrations ranging from 
0.06 ppt to 0.64 ppb [15). 

• Breakdown in water: In the water environment, PCP is mainly bound to sediments and suspended particles in 
water [12]. PCP will dissociate by releasing a hydrogen ion and may then be more readily degraded by sunlight 
or microorganisms [12]. In water, biodegradation occurs, mainly at the surface, with a half-life ranging from 
hOLlIS to days [12]. It does not evaporate to a significant degree. PCP has been detected at very low levels in 
rivers and streams (0.01 to 16 ugIL), surface water systems (1.3 to 12 ugIL), and seawater (0.02 to 11 ugIL) [12]. 

• Breakdown in vegetation: PCP may be taken up by plants; lettuce grown on soil containing PCP contained low 
levels of PCP residues [12]. Uptake and accumulation varies according to plant species. PCP is strongly toxic to 
plants [9]. 

Physical Properties; 

• Appearance: At room temperature, pentachlorophenol is a colorless crystalline solid with a phenolic odor [9]. 
Color may vary from white to dark grayish brown, depending on the purity of the compound [9]. 

• Chemical Name: pentachloropheQ.ol [9] 
• CAS Number: 87-86-5 
• Molecular Weight: 266.34 
• Water Solubility: 80 mgIL @ 20 t [9] 
• Solubility in Other Solvents: v.s. in acetone, alcohols. ether, and benzene; s. in petroleum ether, carbon 

tetrachloride, and paraffms [9] 
• Melting Point: 191 C [9] 
• Vapor Pressure: 16,000 mPa @20 C [9] 
• Partition Coemcient: 5.12 [17] 
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EXTOXNET PIP - PENTACHLOROPHENOL (PCP) 

• Adsorption Coefficient: 30 (at pH 7) (estimated) [15] 

Exposure Guidelines: 

• ADI: Not Available 
• MCL: 0.001 mgIL [67] 
• RID: 0.03 mglkglday [8] 
• PEL: 0.5 mglm3 (8-hour) [28] 
• HA: Not Available 
• TLV: Not Available 

Basic Manufacturer. 

18K Biosciences 
5966 Heisley Road 
P.O. Box 8000 
Mentor, OH 44061-8000 

• Phone: 216-357-4100 
• Emergency: 216-357-7070 

References: 

References' for the information in this PIP can be found in Reference List Number 6 

Page 4 of4 

DISCLAIMER: The information in this profile does not in any way replace or supersede the information on the 
pesticide product labeling or other regulatory requirements. Please refer to the pesticide product labeling. 

( ~ 
I I 
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KevioMwphy 
ThneOil pany 
2737 W. modore 'Way 
Seattle, A 9819.9-1233 

Dear Mr. MJupby: 

RECEliJI ~tJ ' 

October 3, 1995 

Re: DEQ File 'Summary 

oregon 
DEPARTMENT OF 

ENVIRONMENTAL 

QUALi!Y 

NORlHWEST'REClON 

Time Oil Company Northw.- Terminal 

Enclosed, for your use is a. copy of the file summary prepami by thEi ·Department of 
Environmental Quality (DEQ) V.olunlaIy Clean'up PJogram {Yep) for .dYe nme Oil Company 
Northwest Terminal in Portland, Oregon. The file summary ideDlifies.data gaps and.provides 
recoIl)~dalions and a project strategy for ~n~ued work. 

.After yO\! and your .consulbUlts have had a chance .to review ·the file sJ1mmat)' I we woJlld be 
happy .to meet with .YO'tZ (p discu$s Ihc next steps in the e~ inv.es~on and 
,cleanup. We will also be preparing-I!! VoluntaIy Clean1J.P Agreement in order /.0 .contInue DEQ 
VCP oversight through ·the Jlext phases of .the :site inv~gation and cleanUp. 

If ;you bave any .qlles.tions Dr would like to schedule a mee~g, please caI1 me at (SOl) 229-
6729. We look forw.ard to worldng with you .to achieve the cl~up of tbe J'im~ Oil 
NoJthwest Tenninal site. 

KLUJk1.u 

,Enclosure; File Summary 

Sincerely. 

,~~ 
Karla Urbanowicz 
Project ~ger 
NoJth.w.est Regi<m 
Voluntaty Cleanup Section 

( 
! 
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M~ to: PlIe - Two Oil CompaDy 
~l.I~S 
Page 2 

D. BACKGaOtJ1tO) 

TUDe Oil Company .owns and. OperaleS a petroleum product storage and handling ~.aui.na1 OD 

.approximately '51 ~ 10C1lCd lit 12005 'North Blqanl Sbeet. PottlaDd, O,regoo. 912O'J (~ 
Fi,g1lre 1). The ~ is in uorth PortlaDd. M1llb;mmah Connty~.It 1atiIud.e 4.5 depes 37 
mb:nnes North. longirnde 112 degrees 47 minutes west. The ptopeity cons.ist& .of fOur parcels 
in Sedion. 35' of TOW.DSbip 2N Range tW. ''Ibree of the parce1a comprise the Northwest 
T~; on.e p~l·is known as the Ben TenninaJ ne:focus of this file ~ ~ ~ 
NontJwe8t Temdnal. 'l"he mea naw.odiDB !he pi'OpI:rty .is the lUve:rpte IDdPsb:ial .ur:a 
~ied by Port ~f Portland facWties and other iDdusttb. '1."be facility bas operared dIIc:e 
'19S3. 

The Northwest Terminal facilil,y iDclud.es a 1aDk ram MIh approxidmt:ely 21 laDks·raugiDg 
from 5.000 tp 80,000 gallons in si%e .(Jee Fi8ure 2),. Marine vessels dade: in the 'Wi11amctte 
RM.r· attilllZPt to the site to load. a:ad l1Q1aad prcxIuct via pipdilH=s to ~ 1Bnks. ' A·1n1Ck 
'loadbJg.area 1s.~ mrtheast of the 1aQk ~ PJpbJg Ia·the truck l~ ~ is CUR'eDtIy 
IiUbsudtce. altboush Time Oil {»_ '10 replace the system wIdt above ground pipq. Pi~ 
Wlll'ehouses .and ODe office bQildhw 1m! pICSCllt. Adjacent to 1hc soutbem w~~ is an 
area. tbat was fo~ u,sC:d·for pemachloropbenol (PCP) product f'on;oalation (f'JgUre.3 - PCP 
MixiDg AIea). AdjB.Ce.Qt.tb ~ PCP mmu, ma are two fonDer tank toca.tioDS (5006 8lld 
100(2). Tbese IaDb were leased by Time 011 to Crosby 8Ild 0Vemm, formelly· Pac-Mar. in 
the 1980& for stomgc ofw.aste oil. 

In 1be PCP mixing area. seVeral foxmer ranks ~1. 20002. '20003 (20.000 .gaDOU 18Dks),~ 
several ~c:r horlzoDIal taDks) were leased by ~ Oil1t) Koppen Co. for blending am 
storage of wood It'e8tiDg products. Blending and:st'Orap operations ~ from 19~ tp 
1982. 'PCP gramdes were ~ aad. :mixed With p.raft1n Wax. m'Q1:l'81 spirits. ketones IlDd 
other sol'Yents. Dry PCP gramJles wm: :;tored 'in the SO\11hwestml ~ and prqJw:t . 
fnnuu1aJfon and .storage oc:amtd. in * JaIJc taDk:s saudi. of 1he .PCP warebouse til. the PCP 
mixins aea,. At leaat one of the procIncts had a specific gravity of pester tb.m 1 ("Timbertox 
20". Specific jClvity=l.12). 'the DlixiDg area. was.sDD:CJmlded by a r.olaete bulkhead about 
tbr= f=C lJig1L ~ were lo.adc4 with pmduct on _ west ~ of IIle ~ iRa. The 
~. pipiDg aDCl reWed equj;pmcut were =mwed iQ 1984 fmm the mixing area. and ~ 
bulkhead was decoDtami.Dafed ami remove4 in 1985~ 

.AlJout 290 ~ic ye.rd5 o.f soil chi1taminatrd with pentac:!ilomphenol was ex~vated in 19.85 ~ 
~ at lbe ~ Systems, Joe. fi.clIity in ~ RCRA bmd.bln restr1c::tkms 
tame iDro dfcct in Ia1e 19.8S and furtbcr off~ disposql of ~ soU was 
prablbltcd. TJme Oil a.J1IErBded With ECOV A to develop a aluay blOIeaCtOr treaImeIIt.system 
0JI-6itc in 1988. The .tIatn'Ient ~ was iDsaalled in IaIe 1988. and. .additkmal soU WD 

~vatM in 1989. About 3,000 cubic yards of .soU·WJS SlDdqriled adjlKleDl tQ the excavation 
area. mJ treatment ~s ~ (_ Figure .3). l'be ~ weration W.!iS tennjnated in 
198~ when ECOVA wu unable to achieve tbe ~~ ~fJJQ,t goal of O.S PPQ1 PCP. 1'.be soll 
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ECSI 

OregonDEQ 

HC!!l18 :. PrQllrams:. Cleanup & §il!!!!~ :. ECSI Query :. ECSl Sile DetaDs 

Environmental Cleanup Site Information (ECSJ) Database 
Site Summary Report ~ Details for Site 10 170 

This report shows data entered as of May 2, 2005 at 8:42:45 AM 

This report contains site details, organized into the following sections: 1) ~ite Photos (appears only if 
the site has photos); 2) General Site I.nformation; 3) SitjLCIJ.a~cterj~lics: 4) Substan~ Contamination 
1n.fQ.rTTJaJion: 5} Invesjjgative, Remedial and ~lJIinistr~tive Actions: and 6) Site i;nvironmental 
Controls O.e., institutional or engineering controls; appears only if DEQ has applied one or more such 
controls to the site}. A key to certain acronyms and terms used in the report appears at the bottom of 
the page. 

Go to Om'sncjijty ProfilE!( to see a site map as well is information on what other DEQ programs 
may be active at this site. 

Site ID: 170 

Address: 

Other location 
infonnation: 

Property: 

Other Site Names: 

General Site 
Description: 
Site History: 
Contamination 
Information: 

Manner and Time of 
Release: 
Hazardous 
SubslancesIWaste 
Types: 
Pathways: 

General Site Information 
Site Name: Time Oil Co.- Northwest Terminal 
10350 N Tune Oil Rd Ponland 97203 

County: Multnomah 

CERCLIS No: 009597543 

Region: Northwest 

Address changed in 1995. Fonner address 12005 N Burgard St, Portland 97203. 

Investigation Status: Listed on CRL NPL Site: No 
or Inventory 
TwnsbplRange/Sect: 2N , 1 W , 35 

Latitude: 45.6161 deg. 

Portland Harbor Sediment Study 

Longirude: 
-122.1832 deg. 

Site Characteristics 

Orphan Site: Study Area: 
No No 
Tax Lots: 18,31,63,38 

Site Si7.e: 52 acres 

Time Oil Company owns a petroleum prodLlClS storage terminal on approximately 52 
acres located in the Rivergate area of North Portland. Terminal operations began in the 
194()s. Koppers Co. leased tanks from Time Oil for PCP product fonnulation and 
storage from 1967 to 1982. Crosby and Overton leased tanks from Time Oil in the 19805 
for waste oil storage. Soil and groundwater contamination resulted from petroleum 
storage and handling and pentachlorophenol blending operations. Discarded drums and 
PCP materials were fOWld in an area in the undeveloped eastern portion ofllie site in 
1996. 
Past handling practices DC spills in the fonner PCP mixing area and waste oil tank area; 
past practices in the tank farm, and spills in 1985, 1986, 1990, and 1994. 
Pentachlorophenol (PCP), PCBs, petroleum products, carcinogenic PARs including 
benzo(a)pyrene and chlysene. - . 
(10/4195 KLUNCS) The 52-acre site is located in the Rivergate Industrial Area along 
the east bank of the Willamette River. The surface soils are sandy. The site is generally 
flat up to the embankment along the river. The site is within the lOO-year floodplain for 
the Willamette River. The water table is less than 20 feet below the ground surface. 
Groundwater generally flows toward the river. 

EnvironmentallHealth Soil and groundwater contamination. Potential for surface water impacts. 
Threats: 
Status oflDvestigative (5/92 MHKIVCS) Time Oil signed a Voluntary Cleanup Agreement with DEQ 7/91. A 
or Remedial Action: site visit and detailed report were completed 4/92. It was derennined thal stockpiled 

http://www.deq.state.or.us/wmc/ecsilecsidetail.asp?seqnbr= 170 
LWG00316 
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ECSI 

Data Sources: 

Substance 
BENZO(a)PYRENE 
CHRYSENE 
LEAD 
LEAD 
NAPHTHALENE 

con laminated soil on-site was a listed hazardous waste, and not stored in compliance 
with RCRA regulations. Proper storage was expected to include site investigation and 
cleanup requirements. The project was referred to the RCRA program for resolution of 
those issues. (7130/92 MHK) Recommended for listing on the CRL, medium priority. 
Additional infonnation was needed about groundwater use in the area to complete 
compilation ofPA equivalent data. Further action was defered pending completion of 
RCRA review. (3/31193 Monica RolludalEPA) Based on a review of rues and olher 
pertinent infonnation, EPA did not anticipate further investigation under the Federal 
Superfund Program. (7110195 KLUNCS) Time Oil project reactivated in DEQ 
Voluntary Cleanup Program. (10/4/95 KLU) VCP file summary completed - identified 
issues and areas ofconcem for a Remedial InvestigationlFeasibility Study, including the 
soil stockpile, fonner PCP mixing area, former waste oil tank area, the tank fann area 
and groundwater. (4124/97 KLUNCP) Discarded drums and soil stockpile containing 
PCP malerials were found in the eastern undeveloped portion of the property in Ihe 
spring of 1996. A removal of the drums and consolidation of the soil into the larger 
stockpile were conducted in the fall of 1996. The Remedial Investigation was 
implemented beginning in fall 1996. Phase I included soil stockpile characterization. 
Phase 11 included soil and groundwater characterizations. A management plan for the 
large soil stockpiles was developed and implemented in 1996. (7124198 KLUNCP) 
Phase II of the removal action was conducted from September 15 ~ October I, 1997. 
About 285 cubic yards of soil containing PCP were removed from the northeastern area 
of the site and consolidated into the large stockpile. About 25 cubic yards of debris were 
segregated and decontaminated for off~site disposal. PCP. levels in soil remaining aJler 
the removal were less than 0.140 ppm. Soil in a large mound in the norilieaslem area 
was sampled, and PCP levels were generally non-detect Quarterly groundwater 
sampling wa~ conduled for monitoring wells inslililed in the Phase II Rl area. PCP at lip 
to 16.5 mgIL ill deeper groundwater has been detected west of the fonner mixing area. 
(4/19/00 TERlVCP) Phase II RI submitted. Interim action for groundwater 
contamination containment was installed. (2119/02 TERNCP) A 5,OOO-galion diesel 
UST at the fonner Bell Terminal was decommissioned in September 2001. 43 cubic 
yards of petroleum-contaminated soil were disposed of off-site and a No Further Action 
(NFA) detennination was issued for the UST on January 17,2002. (11/26/02 TERlVCP) 
1,732 tons of petroleum-contaminated soil were removed from the East Property portion 
of the facility. The cleanup to address PAH contamination in soil was approved through 
the Numerical Soil Cleanup rules and a Easement and Equitable ServitlJde recorded to 
ensure the East Property remains industrial use. DEQ issued a conditional no further 
action determination for the East Property on November 24. 2003. The Phase I Stockpile 
of PCP-contaminated soil and additional contaminated soil excavated from the Phase n 
Mixing Area was transported offsite for incineration at a facility in Alberta, Canada 
Phase ill Remedial Investigation continues on the remainder of the facility including the 
Main Tank. Farm and Bell Tenninal. 
1) NWR. files 2) CERCLIS rue 3) VCS project files; Inspection reports; Correspondence 
FROM owner andlor operator; Lab results; 12191 Preliminary AssessmentlData 
Evaluation and Proposed Remediation Plan for Pentachlorophenol Contaminated Soil at 
Time Oil Co.J by ECOVA Corp.; 6/89 Remedial Activities Report TIMe Oil Project by 
Crosby and Overton Inc.; January 1998 Technical Memorandum Interim Removal 
Action; Phase I Remedial Investigation, April 1997; Phase II Remedial Investigation, 
February 200 I; Phase 1 Feasibility Study Soil Stockpile, September 2001; Report of 
UST Removal Site Assessment. October 200L 

Substance Contamination Information 
Media Contaminated Concentration Level Date Recorded 
Soil 9.4 mglkg 311/1989 
Soil 16 mglkg 31111989 
Soil 200 mglkg 3/111989 
Soil < 0.05 mgfL 4120/1989 
Soil 100 mglkg 51211984 
Soil 22mglkg 412011989 
Groundwater 60 mgfL 11129/1988 

Page 2 of4 

PCB 1221 
PENTACHLOROPHENOL 
PENTACHLOROPHENOL Soil 116,000 mglkg 111111985 ------~I 

I 
PETROLEUM HYDROCARBONS Soil 16,430 mglkg 511/1994 

Invesligative, Remedial and AdministratlYe Actions LWG00317 
"----- - --

I 
j 
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ECSJ 

Action 

Site added to CERCLIS 
EPA PAl/Sn 
No Funher Remedial Action Planned under Federal 
program 
Site added to database 
Responsible party notified re 11/88 Tnventorylisting 
Letter Agreement 

NEGOTIATIONS 

SITE EVALUATION 

Listing Review completed 

Proposal for Continued Release List recommended 

EPA Site Inspection Prioritization 
No Further Remedial Action Planned under Federal 
program 
PRELIMINARY ASSESSMENT EQUIVALENT 
VCS Waiting List 

REMEDIAL lNVESTlGATlON (Primary AClion) 
Proposal for Inventory recommended 
Facility proposed for Confirmed Release List 
Facility proposed for Inventory 
facility placed on Confirmed Release Lisl 
Facility placed on Inventory 
REMOVAL 
REMOVAL 
REMOVAL 
No Further Action (Conditional) 
FEASIBILITY STIJDY 
Partial No Further Action 

Start Date Compt Resp. Staff 
Date 

011011198301/0111983 
02120/198507/31/1985 

07131/198507/3111985 

Lead 
Pgm 

03/2[/198803121/1988 Michael Zollitsch SAS 
11/30/1988 1113011988 SAS 
071101199107110/1991 Karla Urbanowicz ves 
071191199105127/1992 Michael yes 

Kortenhof 

07129/1992 07129/1992 Michael YCS Kortenhof 
Michael YCS Kortenhof 07/30/199207/3011992 

Michael vcs Kortenhof 07/30/199207130/1992 

03/19/199303/19/1993 

03/311199303/31/1993 

08/30/199308130/1993 Karla Urbanowicz YCS 
08/19/19940512211995 Eric Blischke VCS 
05123/1995 :nij)Jllas ltQi~.k ves 
10/05/1995 10/05'1995 Karla Urbanowicz ves 
10120119951012011995 Karla Urbanowicz ves 
1012011995 10120/1995 Karla Urbanowicz VCS 
04/17/199604/17/1996 Kim Van Patten ves 
04/17/199604/17/1996 Kim Van Patten ves 
09/]6/199610123/1996 Karla Urbanowicz ves 
09/161199710/0111997 Karla Urbanowicz VCS 

031l0J2000 Thomas Roick VCS 
08/3112001 11/2412003 Thomas Roick VCS 
09104/2001 1012612001 Thomas Roiek ves 
01/1712002 01117(1.002 Thomas Roick YCS 

Site Environmental Controls 
Control 
Description 
Easement 
Equitable 
Servitude 

Begin Date End Date Last Reviewed By Last Review Date 

1012412003 Tom Roick 

Comments: PAH oontamination on the East Propeny is above residential but below 
industrial DEQ Numerical Soil Cleanup Levels. The easement restricts property use to 
industrial. 

~certa.in acronyms and termsJaj:hjs report: 
CERCLIS No.: The U.S. EPA·s Hazardous Waste Site identification number, shown only If EPA has 
been involved at the site. 
Region: OEQdivides the state into three regions, Eastern, Northwest, and Western; the regional 
office shown is responsible for site investlgation/deanup. 
NPl Site: Is this site on EPA·s National Priority List (I.e., a federal Superfund Site)? (Y/N). 
Orphan Site: Has DEQ:s Orphan Program been active at this site? (YIN). The Orphan Program uses 
state funds to clean up high-priority sites where owners and operators responsible for the 

Page 3 of4 

contamination are absent, or are unable or unwilling to use their own resources for cleanup. r----------~ 
Study Area: Is this site a Study Area? (YIN). Study Areas are groupings of individual ECSI sites that [ 
may be contributing to a larger, area-wide problem. ECSI assigns unique Site 10 numbers to both lWG00318 
individual sites and to Study Areas. ~--

http://www.deq.state.or.uslwmclecsilecsidetail.asp?seqnbr= 170 51212005 
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Pathways: A description of human or erlVironmental resources that site contamination could affect. 
lead Pgm: This column refers to the Cleanup Program affiliation of the DEQ employee responsible 
for the action shown. SAS or SAP:: Site Assessment; VCS or VCP .. Voluntary CLeanup; ICP = 
Independent Cleanup; SRS or SRP = Site Response (enforcement cleanup); QRP = Orphan Program. 

You may be able to obtain more information about this site by contacting Thomas ROlck at (503) 229· 
5502 or via email atroick.tom@deg.state.Q[.us. If this does not work, you may contact Gil Wister at 
(503) 229-5512, or via email at~tar.gil@deg.s~t~.Qr. us or contact the Northwest re,giQnal office. 

DEO Online Is Ul8 Official web slle for !he Or~on Departmenl of Environmental Quality. 

Page 4of4 
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• TI·ME OIL CO. 
~--~----------~--------~-------------------, zmWEST CD¥IIODOREWAY SER"n.E. \VA .1111-1233 
...... Ra. sail: 24447 SEArn.e. WA .'2.4-0447 

Mr. Sl1WD.PartUDa 
Orepa l)epatmelJtof~lroall1enta1 Qaality 
NorthweatRuiaiJ 
2020~Avenae. SDifD 400 
Portland, Oil ~1-4987 

RE: ·SubuIJ:Ipd OfRJ:spo.D.sca to SlID Alscssmeat InfontUdioa. Reque.st 
1lme Oil Co. Nctthwll!atTICliul 
Partland, Orcgap '1203 

OcmMr. famma. 

~h31.1999 

P.er )gUI' letter ... March 5. 1999J and our CQIiespcmd.~ dabxI MiJrc:h 12. 1999) pbse find ~ 
br:tOWltb TUne Oil <;=a.'1iI 1apOI1Se5.1o die sim assessment fnfimlJatio.n Rquest far the a~vCl R~ 
property. F.ot ~ of ~cc OI,Q' rcspcmsc:5 ~ org;miad ·iII Jill idcmtical m~er .. jba ~n 

~ 

We trust that this infaanaflcm. ~ your needs. Please conblctll5 at (206) 286-M43 if:YOIl bavCl any 
questi.mls onequireso)' additional Jnfonull1lcm. 

Enel: SiteAsse=lartInfilml.6on~~-No:dkM:attctmb1al 
Site·~IpI-NcntbwcstTennfnal 

( 

\ LWG00320 
I 
l ...... _----~- ~ --

££:21 ~t-:t£:-~ 
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R.espo.e to Site AlHSl1DlIlt WonPaUoD Reci~ 
Time 00 Co. N~rdiw_T"""'. 

l~O NDnll Tu.e on Roac1, PortJana, OregoD 

:L Ftu:JI1ly NDrJe tznd ~ 
iDe Qil Co. Nartb.westTmninal 
'10350 Nd Time OUl\o.ud 
~ 0rJpa 97203 

h.' Ftzt;lltt.1 OWJW' (IItd bpBIrdDJ': 

Tfmo 011 Co. H. R.. HCJU.idItY.l'.re.ridIut 
m7·W.~WIQ' 
'$~ WA 9il.99-1213 
(206) ,285-:2400. 

~'. hr:/pJ1'1y 1J)mer: 

No4hwat Tcrm~ CO" and,BeU Oil Co ... wholl~owned subsitHaries ofl'ime Pil Co, 

d. CUI'I't!IfI ru.e tfftlre. .' . 
bulk petnJleUlllstorage and marin" tennJnal. Opcreiioas lJopn in Apprgxir,a.at:ely 1943 . 

. ~.. Pa,n lUI of,lte: 
Site was awned'by US Qovemm.ent aad based on aria) photos WlI$'1ISed 85 a.storage 
Jvc! durins Iba co.tI&tnICtIQIl afLfberty:sh.lps durtna WWII. 

f. Sizeo,. , 
1'h8 site is ~1y n tltl'ItS ia _.1110 tax lahllnabell are: 
9713U1IO, 97135-0310. 9713>0380. 91135..0380 .. 97135-0630, 

.I. su.'MICUrlty: 
'IlIiIsite.is compJefebr .~~..,. .• ~Iak fea~ 1'ha _tIy is.pllect. 

II. ~lIIIfII_. 
ne afte 1& llOO'01Laded by in&tustria1 pro~ a ~ edible ol1llettncry ~ ibe.sgllth, 
~ .... clearap m-.J stomp to _~_.cJeut, a. railm.a.d ~.Gf-Wa)" 
and roa4.ID the t1O%th, .. trucking ClCIJDpIIly ~ BPA.power 1iaJ:, to ~e DDltbwc.st. .~ the 
wn.~ river 1I!r 1118 w.eJL • 

1 sriE HAP: ~ lit. -PI N'C ~ .. EDI:IGSII~ 1. 

MlJor Ji~featuresJn TabcI~ A~~pl*.lisIiDs of!DODiloring wells can be tblUKlln 
the repQZts nfeBm:ed 81tho eud.oflbis docwnCIIIIt 

r-------------__ 
j 

l._. __ ~~~OO~21 
-- -.. ---. -- -_ .... _ ..... -.... _4I .... r""'t 

,...... t'I9.. ,,''''Ir .. ,.. """ I 
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3. CBEMlCAUWASTE HANDLING INPOBMATION: 

a. .Fuel ptadw:tB stamd in the snats lmIk.sIDmp.tImks Include: 

)2110 

3/82 

SJ86 . 
11.89 
4192 
sm 
2194 

12194 
12/95 
6/9& 
l0l96 
619 •. 

1979 

.. ., z; Carreotly being 5tolIcd 

··Gasoline 
J)lesel 
S~pll 
Crude Fait)' Acid (1 JDmdh) 
MotbBqJol. 
UpO!J Liquor 
Abtl101 6182 
SolutUm32 m 
.~tIuqiOJ, .. 

·VIIDD.Ii.D "Blac:k Liquor 
V~GasOi1 3m 
NaJthtDa 
·RI:!OnoIllc. 6194 
(bl~ Vilth lRJtsue to make unleaded. regular) 
.Ac1di~ 
rot ·(11nOnti1) 
Cr:1IdoPa.~ Aaid 
"AvGtu 
~ 

l~ to 84 Several pcntacJiIaropheu.ol CGIltaiDJng mlxtures were1DaWt'ac:turc:d and 
sloIed OD sit'Q. Ike SIb? CJwactsIstics Report dated JIfJ3. 

b. Warra ~ geIJbt1J.ea tm4 slDretl til. ~:i.Ilc1ude: 

d. 

QasoUac and dlcsel-coa1amiama:1 ~. abJorbem ml.tl::mJs ail tInk Illidge; spent 
andblastiDg..m; penQebla"lJpheDokA Qr'''t';i ... c~ Wl..md dePris, aDd; eIbylud mdhyl 
"coho1oCXUJ!amt.iaM WJStDwater. - . 

'tho \'oluJDes ofwute ~ aanualb''' • &mctioD afpro&1ct chanpov'era, 1artk(s) mpaira. 
(widell cletennfne 1Iuk clean.) aod·rafufiJlJ volume. n* t1~g dcn.ands ~ __ the 
h.azardw,s WiISUI gonerating stata,9 II:' 1JUJ80 *"- Ccm!UtiaDall)' Eum~ ~ Quantity GmlndDr 
(<%20JlaUDdsfmcmth) 1o.Luge QIWItiLy Ocatntar (>.2,200 pmmdsIJdcmth). aDrIuaUy. 

On lire _II It'eIlIIII61U:. 

1'he was.t6water tr=tment S}!Item at.the Northwest tcrmfllaJ CQnsil'tlJ of IL collection JULd 
~nv~syatcm (rrencnes andlbreo IJftclcrpaunrl~~)wllicll dil~~ to a wast: 

( 

LWG00322 
I 

\.. 
I 

. .J 

Ir£:z:r 666J..:n:~ 
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averaging" (nuODg IIl4JeJ*11l1Drt). 1'he av~ ElDkdJaehaqes to • bi~fecd 
tarlKwhicIL ~ to II. SoqufftCiq Bate. J.eador ~ sludp S)'IICIiIl·whidl.dJ~aes 
fa the lort,1lD4 saMar;y sewer j)'StD.. . . 

S:rormWller drainap DD.D,\ two DQJl~inau.iaJ areas of tho te(mJDallU'CJ sJlsahargcd tbrough dae 
NPDBS.01Itfa11. 'l'be~ trcatm_",....1he NOZ1h1w:at ........ in.' ~ lII£a 
coJlcG1iOll ."d..~ ~ (cakb. ~ w/sedln1.eat 1iltr.dicm act Jri,Petines) whlCh 
discherps to tile W'JUam.etID IUYeI'" 

e. . Cbtnnfelll ttNI·WtI.I/III9rtft;gC..-: 
The Qem1;ai stomp mas at tho NaI1ltw.est tamfaaJ am cantainmeat pallets aqd tJaaks in .tbe 
~ treatment bIfldiag aDd A pmicm of the warebause'WfDcti fmlfains lJIe huardo1l5 
~st.p.,.. 

The waste stor8p ..,.at 1M NorfJlvteSt _filna I ~ a ~.fICI1:ima of e WIn1laiase (10 
dJ:Iw stGr"aFWfccmtabmumt}ia ~26,DOD:P1JDID~averqlftStank ami.DO.GOO pilon 
-blotra"". fad tauk.. in ihe1alik.6i.na. Theso .... an: in ~OD·fa the ~oi-ophe,tcl. 
~nlBllUDat:ed nD~. 

The ~baD,ic:al8l1dlar ""WastIe:.dJspo"· .re.s • the histmical.coatamlnatod artas lIS dtJ.CJUn~ 
ill the retereDoed reports. 

t· WflIleDUposezl 
SInce 19~. the NGrth~ tlemlinal bas cIis.Pose4 Gf a;ppraximalllly: 
!I 3.8S pllO;llB af DcpWl wlbtnzeuo (psPlino) vIa ~cm by Ettex Chemical ofUouston. 

'J'X; . 
• 1.835 flfOIlZUlUlb[e taDk sIudgo ~ lDalnm.~ by El.ta; 
• 460paundsof~abl"Unk$hJqDmiueraliOn.by.~&Yiromnem.l.ofLecnoDt. 
~ . 

• 51.000 pounds ofpcntad!~~fn"tM san vjaiA~eration by Laidla:w 
Ea.vira~enfa' afCaflir.ivil1a..KS: 

• 300 otf1aJJup.abloJ,.ab Pac:kUquic1s vis nc:ycliDg by PldUp'EnYinmmamd DrRentQll~ WA; 
.• ' 12P of caustic soa. via aeutraibatloJL by PhiHp. ua; . 
.. ~,pcnmds of~mab1oWBSto by lhillp. 
• PCP c:cmqinaildsoi1s __ aredaWmentaim the wernced Sim ~ 

1bpcrt. 

g. SpOI, Dr &_41: 
lt61-19S,2 ~ ~ Ibe ~mtdnl ptpc:QIII are daa,unenIed in the 
.nfaa.Ged JepOrts. SuJDCI ~9VI.I c;omploW in 1985. CantarqJnated soil.1P ~ 
.LqdBIl tbr d,lsp13Sll. r.,. 1989.) acld.itiMd soU \VII ac:aYllled ad ill'IQW ~ anm 
~4111S nmedJatloD. KJIfS jrja. ~ 
1975 l\.elease of die,sel fbeJ 1i'mJIa.ak2900S j)ring a ~ I:nDSfot apintiou. 
liDmediatc response mcGY.ered sfgn1flcat produ« volume. Soll remowl.and. clispaul Js 
doc:m'Il~ DuiJtpOJtpavi4ed to DEQ., . 
May 1m blO85c ofllppNahi&.$ty 1,001) gaIlcms afclfJaDol bJll" pipeJlac. .3pgJto 

remoyaJ~ son .aDd ~watet-remecUaticm camplcCea l~ 

l LWG00323 
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May 1994 Release ~fapptOXimatcl)' 1,200 galbJs afpramJum 1JDlcadcdsasali~ Dam a 
pipelina.lDvestiptkln perf'onnecl, p.rad:oat I'IIIDOVIIl implemCDt«l1ltld monitoring c:cmI:ismBl. 

h. .Prior. cMmk:tIJ 1G'e 

Time Oil .Co. haS JU) iaf'alDlstiqa. repnDng.the .. ar rclcuo of d1.cmical sobstaa.c!=s prior to Time 
011 Co. 's ope:ndionL 

Q. Pennit 1T(urmptlon 
The Nartbwe$t IanDinaI fw 1fIzee (3)·wasrewarcr clischargo p.eanits as fi,]Jgws: 
• lnd\I$triaJ W~ Disdwse Pa'IJIltNo. 400-121 wi1hibo C4y ofPortlaod (P.OTW) for 

disdw:seta 1b SmiUuy~. . 
• NmES'SIWn W-.rDfsc}uqe P~fi1cNo.109116. O1Ul8o.2i~-.do 
.. ~a.a1~ NPDES Stmm Water D.IJc:IwBe PermitNea 12D«JC.. Pile No. l.oS'737. DlUUO-

31~ far'~ CPDSDuc:Citm ectiYitloa. 

$, SANPUNGICLEANDPJINVESnG.A.71VtWORMATlON.: 

ad !J Samp/irrg, ClUDfUJI ~.bWutigtJJlOll /IIf(1Tllfllll(J~ . 
l!nvironmcnlal·1Iivmipdcm,.rem~Jd.!)IJ, atld .~~ monimring.cvCDts, repents JUJd 
c1c.$llUp .aolivitUls are iIldBIliively dooume:nted ill :the D'EQ NW Region VCP 1iIe.s. OUr project 
MBlJapr at the Northwest RegiQII is Ms. Karl" UdJ_owiQZ. p~ ~Kevjp Murplly at 
(206) 28"443 if you ba\rJ:! questimis About lilly ~rtbe r.epods o.r cfocum_ for 1l:lls SDe. 

'. 

r---------------~\ 
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OregonDEQ 

~ > ~ ClellnuI! & Spills> ecSI QI!8!)' >.EC$I Site Delallp 

fEnvironmentaJ Cleanup Site Infonnation Da1abase 
$Jte Summary Report - Detalls for Site ID 170 

This report 6hows ~ata entered a5 Df Janualy ~,2003·.8t4:45:1.5 PM 

See the bo.ttom of tills P~9!3 fora key to c;er.taln acrpnyms.and tenm.; used in the IJIport below 

r=or IT1J)re Information.on wh;itts otcwjng $llhls .sIte see PEC's Faaljty PlDfilet. 

Jite In.fannaflol1 

Site ID: 110 ·Slte Name: nme 00 Co.- Northwest Tel'1Tllnai CERCUS No: 
009597543 

Property: 

Opera1l0ns: 

AcidRlss: 10350 N llme 011 Rd Partland 97203 
County: Multnpm;\h 

lnv~pa~on·$tatus: Us1ed on NPL Site· No 
CRL or·lnwntpry , 
TwnshplRangeJS9ct 2N • 1W, 35 

Latitud~: 45 d ...... 36 ' 56" Longitude: .. .... 122· deg. 41 ' 0" 

Name: 11me 011 CO.- NprtilwestTenrinal 

Reglon:No~ 

OrphatJ Study 
Slte:·No Area:.},Io 
Tax Lots: 1S. 31, 63, 38 

Si~ afze: 52 aaes 

Comments: ·Petroleum product b.ulk storage and handling tel1'lllnal;tank farm 

Years of OperaGon: 
SIC ·CQde: 5171 • .Operatlng Status: A.ctiVe 

.CDntamination .lnfpnnafion 
Hazardpus 
Sub,stanc;e~ 

1YPk 

pentachlorop'henol (PCP). peas • .petroleum products. catclnogenlc PAHs 
I~udlng bCi!IlZg{B)pyrene and chry$8ne. 

. Maoner.and ·TitNt of 
Releaso: 

P.ast handllllg practices or spills 1n .the fOrmer PCP mbdng.area and waste 
011 tankar.ea; past practices In .the tank fann. and~pnls In 1985, 1986, 
199D. en~ 1S94. 
lime Olt Company OWlI$'and Clpffn$s.a petroleLlm p~~.&tor.age 
termlnaJ on appmxin'\iltely.52acras lo:caIecI In the.Rlverg~.SJJ!a pfNor1h 
PorBiUld. Tent1Ina[ oper:atlons bega;n In the 19«la. ~ Cp. Jeas8d 
tan\<s from 11me 0]1 fpr pcp pl1H1uctfonnulatian snd·storagefi1lrn 1.987 
to 1982. Crosby and Pverton1eased tanks from71ri1e oum the 1SBDsfDr 
W&St1I oD ~. A federal PA ~ pE¥farmed III 1885 • .soU 
c:ontaml[l~n JeSulte<lltal'n'~ 011 handlln9. ~nd pentacld.orophenol 
blanding opelCltionS. The site was l'819rted to Ute.SIate forfulther action. 
(1t1'419}i IWJIVCS) J\bDut290 ~1c yards of PCP contamlnafed spil WSn:! 
rertoYed I'rorn !he 6ite In 1.986.(or off~ disposal aCRA kind-bah 
restrtetI.ons mr F0271(aSfB pmhlbiled fuTttu!r olf~tte dlspoJil$l.afler 1985-
TIme -on constructed an on-slte.slllny bl~r In 1988 fj;) treat 
con laminated soil 3;ClQO "CUbic yards ofPCP-contamlnat.ed ~n were 

P,.ge 1.ofS 

( 

i 
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Pathways: 

~ -and s~1Ied on-sll$ln ~,989_ llJe sy •. was I:IOt ab1~ to 
reach the target treatment level of 0.0 ppm pC~. and tr-ealmenj 
o-peratioqs were teJmlnatad In 1$89. The soil sfockpi(e Jemalns-on.sita. 
(4124197 KWNCP) Dls(:al'd.ed dl'Ull)S and a small $Ckpl!e of pcp 
materials were found in an.area in the undeveloped eastern poroDn pf the 
.sile in 1BS6. A remQvalpf drums and .cpnsglldation tit soil io1o the lal:ger 
soil stockpile were ccnd\.lcted In faU 1.9S6. Phase I ~d IJ of a RemedIaJ 
Jnvssfigat!pn (RI) were ~nducledin rail and wimer of 199a.B7. 
(10'41.95 KLUNCS) The 52-ac.re ~Ite Is Iocate<lln'lhe .Rlvergale Industrial 
Area along Itte,east~kofthe WUameUe RIvet The 9urface.solls are 
Jandy. The site Is generally flat up to·the-embankment along jhe rivet. 
The site III withIn ~ 1CP-ye.ar IIDPdplaln for Ih~ W11~ Rtver. '1'hJt 
water table Is less than 20 feet below the Qltluntl surfaCf'!. ~roundWater 
gen_1y flow.s tpward the :river. 

ewimnrnentallHeatth -son and groundw.aler contamlnali(ln. Potential for SUrface water fmpsct$. 
~ . 
StabJsof 
Investlpllv~ Dr 
Re~I.Aclfon: 

(!:i192 MHKNCS) TIme 011 ~Igl)ed a Voluntal}' Cleanup Agreement wIth 
Dm 1191. A sHe vlsIt~.detslle4 reportwere CXlmpl~ed 4J92.ltwas 
determined 1haI: stockpD$d ~Jamln.ate.d.soll on-:Site was ,8 Usted 
h.azardous waste. anti not stored In CQmpllance wl1tl RCRA segulatlpns. 
Proper slDrage b expected to ~nclude slte invesqgatloB and cleanup 
reqUIrements. The project was~ to the ReBA progl'ilm fpr 
~Iutlon of Ihc.se Issues. (7laDI92 MHK) Reoommended .for listil'lg on 
:!he CRt.. medi~rI1 priotity. AckIttionallnfolm$tlon needed aboIJt 
jlr'Ounctwaler use~n·thB are;a., to complata JXI~liatkm Clf PA ~quMdent 
data. Defer fwUrer actiatJ pending completi<m of.RCRA review. {3I3tl93 
Monica 'RolludalEPA) ~ on a ~v~ offlles and other pertinent 
information, EPA.doe$ nDt anth:ipaU!·fpr1her Investigatl.on unde.rthe 
Fed~1 SUperfund PltIgIlUTI. Time Oil 1$ ,er1CPur.aged to CQntinu~ WQrkfng 
.with CEQ. (7110195 ~UNCS)1ime DBpI'DJect ~vated In V.alunla!y 
Cleanup progrpm. (10/~5 KLU) vtp file SUmm8Jy c:omplated - Identifies 
Issues snclaMas of~n~m for a .f{emedlallnve~atl(ilnIFeasIbJJi\y 

. study. Including the J;oll.6tackplle. termsr pcp .Il1iXing area. forme.r·~te 
all tank area, ~ lank fann ,area, and g'rouncfwafsr. (113i96 KLUNCS) 
lime Oil & D~Q. met to disoo&S treatability ·sbJdles beIng tonducted and 
fOC;U$ of acidlUonal·slte tnvestitlation work on 12114195. {4124/97 
KLUN.cP) DlsCiBR1ed drums and soil Stockpile confa)nlnll PC.p m~terials 
were foJ.lnd In the ea$tem undeve/o~ P9rtion of.!he pr:operty ,In the 
spring of 1~. A:l'ernoval o~!he drums ~ .consollQ.allon of~soU Into 
the larger sto.ckpne wer.e Cflnduclef! 10 ffij! f;3Il of 19S6. A repo~ on .Ih~ 
removalw:as ~mItled t9 CEQ. lhp Remedlal Inveslf.gation (RI) w.aa 
Implemented beginning fn fall 1996. Phase I Included ~r $lC:kp1le 
characterization. Ph_ II {oduded.so.ll and grQUl'lclwBlBt 
characte,rizati9ns. A mana,gement plan for the large soli stockp~ WN 
d~~aJ*d ;md Irttp(QmGn\8din 19lJ6. (1124198 I\UINCp) Pha:;p II .al1he 

. rerroval action was conducted~ Seplember 15 - OctDber1.1~,97. 
Aboul2aB .cubtc y.wd$ of GPU conlainll'l9 PCp W~AJ l'emo~ fromJhe 
Mr1heastem area or the SlIP and 4X1l1sclldated lnla ·the large ,stockpile. 
About25~ytl/'d$.tlfl:tebrif;YIen! ~regElted 8Od~inalJd fOr 
off-slte disposal. pcp rev.els In &011 r.emalnltlg afteT the removal W81'lt leu 

. Ulan 0.140 ppm. S.ollln.8 large mo:und II) the northeastEm 8(ea ~ 
.sempled. and PCP levels werejlenera!ly non-detect. Quartedy 
1POU"dwater·s.amplins of monHDring wells.lnstaflesJ In the "Phase iI RIIs 
accuml'!S. PoP at up to 18.051ll91L In deeper ~ntt.yater ha. _n 
d~d 9Ie$lofthe fom1er mbdng aAJa. (4119100TERNCP):Pbase JI RI 
submftted. mfedm action fOr gio.!l11dw.ater .cootanjln,atlPrJ 'CXIntain~nt is 

• being I~ ~2I19f02 TER/VCP) A 5,OOO-gallOn·diesal US'r.at the 
fOrmer Bell Tem1Inalwas decorimissloriedin September 2Q01. 43 cubic 

( 
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'SCSI 

y8Jtt& of-pelmteul1HXlnta~te.d soli were disppSed of off-elle and a No 
Further Action (NFA) determlnation was issued for Ute UST on January 
17,2002. .' 

Data Spurcas: 1} f\MR fileS 2) CE~CLIS file "3) VGS pro!ect tilel!; Inspection Ie,OOrts; 
CorreBponder1~ FROM owner and/or opEtratcr; Lab results; 12191 
PJe1im1nal)' AssessrnentlPala ataJuE!.lion and Proposed RemediaUon 
Plan fer P.enbilchlorophenl'1 COntanilnated SoD at lime Oil Co., by 
-ecOVA Corp.; 6189 ReMedilil Activities Report Ttme Oil·Prc]tICt by 
Crosby and OVerton Inc.; Janucuy 1998 Technical Memofan~h.lm Interim 
Removal ActIon; f:iJ1ase I Remedlallnvest!gatlon, Apli11997; Phase II 
RemedJallnv.estJeation, Februmy 2001; Phase 1 F~ltIi!Ity .Study Soil 
Sklckplle. September 2001; Repl)rt of .u:;T RemOval Site Ass~ment, 
October 2001 • 

.substance Con~mhIJtI~n Information 

.Me.cf1a Conc.enttalion .Cate Lab Agency ONner 
S\.Ibstance ContamJ~fed Leyel ~ecorded .oata O~ti.on ~=n 
BENZO(a)~NE Soli 9.4 mg/I<g 311/1.989 Yes -No No 
CHRYS.ENE: Soil 1.6mg1kg 31111989 Y,s No No 
LEAD SoU .2GO ~ 311/1989 Yes No No 
lEAD Soil -< D.ttS mgIl. 4J20/1!J.@ Yes blo No 
NAPHTHALENE ,Soli 100 -mlkg 5J2J19S4 ,yEaS No No 
PCB 1221 .SoD· ~mgIkg ~/1e89 Ye:; Np No 
.pENTAC.H)';OROPHENOL Graun~r 60 rrisJL 11J2W1988 Y.es -No No 

PENTACHLOROPHENolSCD 116,000 11J1J1~ Ves No No 
~ 

PETROLEUM 
fiYORGCARBONS .Soo 16,430 rrvlks ~1J1Q94 Yes No 

fJlYest{;ativlt. R4HJtadiai M.d Admln.atra8ve Actions 
,No 

ActIon SIartOaIe g:rL ~esp.:Staff ~cy 
Site added to CERCUS 1/1/1983 1/1119.83 EPA 

Lea~ Reglon pgm 

EPA P.A1JSI1 2120/1985 7/31/19!35 EPA 
NoPurlherfl,emedJalAdion 7/31/1985 7131/1985 EPA 
PlFUlned und.er Fede~l.pragram 
~ MIchael .,Ite added to database 3l21/19Ba 31.21/1988 Zollitsch 

Re$pDnslble party notified te 
11I8B'}nvenlcry listing 

·Letter ASteement 

NEG()llAllONS 

~rtE EVAL"UAllON 

Urting R~ew compl.eted . 

H130/1S8811130/'l938 

1/1011.991 7/1011991 :owk% 
7/1911991 5127/1992 MIchael 

)(prIanhof 
Michael 

i'f.29/18Q2 7flS119~ Kcrtenhaf 

M~I 713O!1.992 713011992 KDrtenhQf 

~rop_ fgr C.anfiuned Releaee 7130/1"992 7/a0/1992 
list ~l1'Imendt!d 

Michael 
~nhot 

.EPASita~ns~n 311911993 31191199~ 
Pria~on . . 

No Further ~medt;ll A9Iiot\ 3/3111993 3/31/1993 
Planned uncler r-ederal program . 

OEQ 

DEO 

D.EQ 

DEQ 

DCQ 

PEa 

EPA 

EPA 

$AS 

SAS' 

NM VC$ 

YCS 

yes 
yeS 

ves 

( 
I 
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PR·ELIMINARY ASSESSMENT 8/3011993 8130"993 Kerla OEQ NV\R ves EQUNAlENT Urbanowicz: 
YCS waiting Ust 811.9/19.94 512211995 Erfo Blischke -CEQ .NV\fl ves 
REMEDIAlINveS"~ATlON 5J23/1~!Jfj 

Thomas OEQ NWR Ve$ Rolck 
Proposal for Inventory 10/5/1995 10/5J199/i Ka~a 'OEQ 'N'M ves 
re~~ded UrbanOWicz 
Factlity proposed for Confirmed 

1DI2.0/19!J51012011995 =nOWIC::Z DEQ NWR VC6 Release Ust 

'Faeflily pllJp08ed for InventoJy 10120/19SS 1012011995 ~:~n:z DEQ NV\rS ves 
Facility placed on ,Confirmed 4/17/1995 411711996 KlmVan DEQ NM ves Ral'ease U$t . Patten 

Fac:lUty placed on Inventory 4117/1996 .o4117/19S6 Kim Val') .DEQ N\NR. ves P.atl2n 

REMEDIAt.INVESTI(;ATlON 6111199B TholTlas OeQ NWR VCS Rolek 

ReMOVAL 9/16/1996 karla· 
10J23J1SS8 Ulbanowlcz OEQ NVIR ves. 

-REMOVAL -I<ar!a 
9/1B11997 101111&97 Urbanowicz -DEQ N1.Mi ves 

REMOVAL 3I101200D Thomas "CEQ 111M ves Rpld< 

REMEDIAL INVESTlt3ATlbN 6f18J2D01 Thl)mas DEQ N'J\o8 ves RI:IIck 

~SJBlUTY S11JDY 9/412001 ~ 
10Q6I2001 Roiek CEQ N\'\ft Ves 

Partial No Flufller Acl.lon 1/1712002. 1/1712002 ~::as OEa NVVR vcs 

REMEtlJAlItNESTlGA1l0N 611812002 Thomas OcO NV\R VC·~ Ralek 

Key 10 g:rtaln aqgmans ADa teQ!lJ to this ntROrt: 
calCl:IS No.; Th~ U.S. EPA's HazardolJS Waste Site i~tfficat1on number. shOYm c:mly if EPA 
has 'been tnv.olved at the site. 
Relion: DEQ,dMdes tbe-state"nto three regions (E, NW, and W); the-regIPllalafffce shown Is 
respDnsible for .site Investilatf.on/deanup. 
NPL 51te: Is -the si.te on ~.A·s ~perfund Ust? (YIN), 
·Otph.an.Stte: Hil$ DEqs ~rph;m Progo,nt b~ active at this site? (yIN). The OrphlUI Pru8J1lm 
·cleans up hl~h-.prlorlty siteS where OWIlen; and operators responsible for the contaminatfon are 
absent. or areilnwiUlfll or .unable to -use thelr awn resource~ fer .dsnup. 
Study Anaa: 15 this slte:a Study Area'! (yIN). ECSI assigns.unIque Site ID numbers to both : 
tn,"vldual sttes and to Study Areas., whkh jU"e grotlpinJ5 oflndMdual ttsl sites that·may be 
-mntrtblltlng lO a {arger, area~wtde proJJ{em. 
SIC Code: The 5.tandarit lndusb1al ~on (:Ode ~.t() the (lperatton..descrfbed 1n 
:this part of the r.epQrt. 
P4th.wayr. A desa:tptioll of human I)J' .enWblll'nental resources that slUt contarrlfnat1on eoultt 
affect. -
L..eld ~BQ\: lbls-co4m1l1 Rfers to the Cleanup Frogram affll1atloll Df the DEQ. eItIploy~ 
responsible for the adlon shawn. SAS '" Site ~ent; Vj:S .,. Voluntary Cleanup; 5RS .. Site 
R&sponse (enfOTCell)ent cleanup). 

For more inlbrmallon a~t thl~ page p.lease QOmaet Gil Wstar at (503).229-5612. or vIa em,allat 

( 
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, Reinova'i Action Plan 
Wareh.ouse Demolition and S.oll Excavation 

~ TIme on 'NQrthwest Termjnal 
Portland,. Oregon 

( 

I 

JUly 2. 2002. 

Prepared for 

Time Oil Co. 
2737 Commodore Way 

Seattle. WA 981.99-1233 

1& LANDAU 
JIiIAsSOClATES 

13D 2nd AvenU8 South 
Edmonds, WA 98020 
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LO PROJECT DESCRlP'I'IO:N 

Tbls removal acdon pJan (RAP) deK.tibc& activ;ities to be 'cond~ to deD)Olisb Q. wf!1ehollSe and 

to excavate in ailu soil that was fmmedy associaJed with a.historical. w.oOd ~ formulation.facility 

at the 'rime Qi1 Northwest Te.nmnal in POdlaod, .000goa (FIgure 1). '!'be WAlehouse and soil ,e.moval.1Uea . 

ce rd"cmd to h$"ein as !he fOlJDBt ~entachl.arophl:DOl (PO') warehouse.and the fmmer PCP mimg area. 

.(Fi,gum 2'). Soil within th~ areas arc impacted by pcp. dioximffuraD.s. and PCP degradation pIOducts . 

(e.g., tri- and tettacbl.ompbenoIs). ~ PCP COD~tions in au, soU ADF from kss tIUm 

1 milligrmn p~r'kilop (mdkg) 10 more tban 1.000 mgIkg for mosI ot:lhe.soil volUme. A small 'Volume 

of.soiI (3ppJ'O;dmately less th1m. 50 yd') ·.contains hlgh concentmtions of up to 11 pelCCDt PCP~ 

DioxiDsllUr.ms have been 'd~ in SOl1 at ~QJJ.S up to 5 m:icmgmm; pel' kilogran1. (pglkg). 

'The waJehollSe and In .&itu $Oil n:.moval action will ~ cOlldu~te(I ,in coojJm.mOD with ~cl followiI!g !he 

R:.moval action for an ~;1Cent.soi1 st()ckpjle,.loOtted dUectly ~west .of;the fminer PCP mixing area. as 

described jq tbe Pw.se I-SQiI Stocl<;pile Removal Aclion Plan (Stoc:kpile RAPi Landau Associates 2002.) 

.and l'evised :in an '8D1eIlcbn=lt leHu (Time Oil·Co. 20Q2.). 

Tjme Oil Co. ('I'iqm oll) ~ RqUesLed appzoval fiom~.nt Cpw1a. illld from the UDited 

Stales 'EIlvirolltlll:li1al ~p AgCDf:!J (BP A) -to ~ of the excavated .soilmci ostoc'kpile ~.the Swm 

Bills iDcinenlIon ·lID.d landfill facilil;y in .Swiul :aIDS', Alberla. Canada.. The Swap Hills, faclli" is '" 

~IJS wasf,e incineratiOD and Jand.d,jsposal facility ,pwned by the ~vemment I)f Alberta and pPCDted 

by ~r ~Iaj. Copies of the applicadoD -M:re provided With the af'cm.i:oenlioued ameadmeDt 

Il:Uer. The mmoval action will be completed. weier the plQvisitms of a volunwy deanuj. pIQgtam (VcP) 

~ between IIJ& Oxegon Dcp;utmcnt of B1l~aIl Quality (DEQ) JIDd TUne Oil (DBQ No. 

WMCVCNWR.-96-07). The removalllctiOD will COJl:llJleDCe follow.ing DEQ RView snd appro ... .;d of the 

,Plan ~ibed herciD. e.ndreceipt.of approvaI..oftreatmentfdisposaldlhe~.ql fh~ StII!qBllls !Jtcilit)' by 

;Bnvitonment CanadaJUldBl>A. 

~ [f!malnder of this mtroduc:ton secUoa ot ibe RAP provides iXJfoJlD3,~OIl on the proj~ 
backgnnmd aad Il brief"desaiptipn ar !be ~ activitics .completed!D dale. 

1.1 PllOJEcr BACKGROUND 

The termlo.:al is a fminer- I>uIl!: pelrOl~ $tcrage and traDsfei: ~ ameDtlj' owned ~ ~ 

Oil The.~ty is bx:lltcd. in Towo.s}Up·2 Nodb, Rmlge 1 W~ Secti.oos 34 and 35, in.the iDd~ 

.~ atta of nPrih l'oJ;daQ~ OIegou (figure 1). 11Jc tcnnD:lal is ~ to .the cast aud. south by 

beavy ii1dnst:r'W complexes. to the,northby heavy induslrial ~~~ aod.'Pott ofPOdland undJ:Vdoped 

propettY.. and to tha "West by the Willatnette Ri ... er (Fjga[e 3) ... The terminal coYem .!I.p~te)y S21lm.:s 
, . 
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and is generally flat with an II.veJDge land. nrface elevlldcm of about 28 ft above meao sealevel (MSL). 

The eoti:tcs tmllinaI is enclosed JJy a chain-li:ok fcnC!) and ~ to tl» tenDina1 is througb !he main gate at 

lhe ·tmninatiOll of Time Oil Road-

Between 1943 and 2001. che lenDinal was opm.ted by Tiliae OD. ~ the NQItbwest TenniI;J~ 

~ prod~ facility. Sijlcc operations be.,gan, the tem1inal. was usea fQl' the l1lCe4t!..stontge.. and 

,distribDlioo Df pclIaleum. and petroleum--Iclared p11lducl:$. From 1%7 to 1984, PCP~0JJt8j;ling·pl'O!dW$ 

'W~'fommla~ • the terminal UDder ;m agreement with the Koppct;l.CoIppuny (currently B~ East, 

Inc.). PCP-relaJed O_ODS included import.Of solid pcp, v~ CllIIie:r Uquids (lypiCJllly petroleum 

~ into which the PCP.wDwd he m1xed..ml various addilives~ in~ storage of the c~cal$ in the 

f'ormct PCJ» warehouse aud ·in product taijks locale6 witIWJ abe fotmer ~ mixing area (Figure 2) • 

traosfer and.mixlme of the .;bemici15 to fonnulalions sp.eclfied by tho Xoppers Company; intedm. ~ge 
.. of .Ol~ PCP prpducrs~,lQ1d'rransfer ~f Ihe products ~ dtoms at amtainas fot offiiitc Jmn&port. No 'PCP 

~eoc6nJ tlctbities have oeCllltOO al the ter.mlDal since 19s(' All o~ c~al JlC:1iviaes at the 

t.etmiDal~.ed in October 2001. Curretltly. cnvironJi1eO.tal assessment and~lelUlUp .activiti~ IR ongoing 

atlhc~ 

1.2 COMPLETED REMEDIAL ACTIVITIES 

Releases of .PCP. auricrs • .additives. and PCP fcnnolations to soil in .Lh~.foaner PCP niixiDg ~ 

.aDd benealh the f'ormer PCP warehouse occu:aeil during the mWn.J ,operatiODS. Eavironmelltnl 

~YeSdg!ltill1lS and nu:noval actiODs c:onducLed -by 111((1 for TUDB Oil si,uce' 1984.%8SUlted in the .1989 

Cltcaviuion ancl pJ,atemcnt of PCP-contammg .soil from the fo,mJet' PCP mUdDg area jato a -stockpile .. 

local£d ~ sonthwest of lhe mixing.ama. .l!Ud.narth of the inactive IiOil trcatlDI)nt (biomIlediation) 81W 

{Aguro 2). Appro~ 3,000 yd3 of PCP-4;QDtBminated BWl)Vee excavated to deptbs rangiDg fI9J:Il 

less ~ 4 ft. to a .IXI8-ri nrum of 12 ~ below Original gro,UIld SJItfs~ ,grade (approximately cquiv.aleDJ. to !he 

grOundwater tab1e)'WirhiD 1110 fomm.PCP mixiDS aea (Figure 4). The excavated'soil 'Was stockp'iJed 

onsitB ill a 'bmned ~Ii linefl.1lea,. ~t tba ~ the 'u,cav.ation acUv.itie:s w.ere completed in 1989, 

addiIiCBW }'CP-impaCled. soD was left in place mainly bee;\l1SC of AcCcsa .~ 'below the w;uehGlmC. The 

excavation exea.crea!ecl'in 198!) was backfilled "to tbe~t ground sudace el.e;!ratioo with clemi fiB. 

1.3 SIlMMARY OF ANALYTICAL cONCENTRAnONS 

B~CCJl 1984 ,and 19B9 .. sC!Wenl soil S8D!Pling ana ~Clb eveDts W.eM coDd~ witbju the 

fo.nne:r PO' mix10g aea. .below ..the fanner PCP ·~bouse. ancl.~ the Conner ~ and Ovesfm1 

taDk are.a at the termiaal. These areas. ideDtified: as source BreJlS jn fl;le 'fha&e n RI n;port (Landau 
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Associ$tes2001a). axe.sbown·QD ~gure2. 'I1u: maio focus of tile historical investigations was \0 identify 

the extent of PC.'r CQJJl8mjnaliOIJ wiAUo ~ aclja.ce.nt to 1bG f.onQCC PCP ~ area resultiIJg 'from 

historical use of these areas for fOIIllulation of wood treabDel1t pnxIucts. lD 1989 approximately ~3,OOO 

'.yd! of soil \1(81 ~ated. from this area (F"!gUIC 4) and pJaced into the ~nt soil stoclcpile. u desca:ibe4 

eaQier. A Sl1InDWY pf'the individual sampling events js .provided 111 the P.ha.s.~ II RI report (lAndau 

Assoc.iaI.es 2001a) . .A S1DDIDlIly of a. r;duecd ~t of the Q1lalytical ~U PCP dala hm the historical evaus, 

c:ontainiDg data Jepresenting soil conc:enJrJUioDS ~g within the i'onoe:r PCP mixing area afb:r' 

exc.avaliou. is included in.Appcadix A. table A·l. 

As-pan.of the Phase n Rl ill f~ 1996 aad spriDg 19:'17. soil sampJ~ were .co~t\:d from tiftetn 

soil~, S.5'Illface soil.sam,ples. aqltOor%PQJliloriu~ well bcnholes iQ!D1d llJiiaceot to !be fumier ~ . ' . 
.JIJixiDg ~ Iqld foane:r PCJ> ~. Jo. ~diti.cD# in ,1999. coil was collectec.t t'tPJJl fo.ur cpne 

peoe1tPxneter teC;bniq~e (aT) loca11o.ns 1IDd fIPm A tJeW JIl(I.uitorlDg weD (RW ·3) frtmllhcse ucas. '!he 

sample results are·provided in Table A.2, . 

To fm1her evi1lu,ate the e.xteol of sOil coatamination wiihln and .adjacent to lbe identified .PhastS n 
'501U'CC areJlS p.nd to addtess.dAta gaps KteDlified by DEQ in thdr .co1DmeDts CD. the Phase n RI.repPJI. . 

supplemental son &alIlpling was conducted witlDn ihc fpmJer- PCP mixIng area and !he adjacent. CrQsby 

and Overton area:iD Seplember2001- Fift.cM &Oll borings wt# .coxuplet.ed ~ aDd DIOUnIi Ihc former PCP 

JDbdng uca and ~l was collected from the borings at deplbs taDgiDg fEom O.S 10 40.5 '1\ BGS for 

chemical aDalysis.. A total of 6S soil samples were coUected aDd aaalyzed for PCP usil!gln'A method 

8270- selected ion monitoring (S1M)' and a. total of 14 samples we.e analyzed 'for polycyclic aromatic 

bydxoca:rbo.n:> (P AH) uW$ EPA method 8210 SJM. Table 1).·3 peseo~ the PCP soil res~bi for the Phase 

D sopple.meJ;llall~1ions and Table A-4·p.w:se;nts the P AH solI i:csuIts. 

PCP results fm' the bist~ investigatic:ms and f~ tlIc Phase n .supplemental sampJing :for $Oil 

c:pnmIly ill p~ witlUn the former l'CP ~ aea after WI 1989 e,u:a.vation are shown o~ Figure.5'. 

The .xe:;ul!$ iJ1d.jcale !hat d~ PCP CQIlgmtl:ahODS ~g in the soi!'nmge &om kss thaD 1 

udIIIgram. per kilogram (mgIkg) to ID.9IC J,ban 1.000 mgfkg fgr JDQg of.the impactccl.s.oil vol\ltll8 •. A small 

volwne .ofsoil {app~1'J:y less tb,n.SJl Jd; ~·bi,gb.a:mceulmtion:; ot up to 11 perocnt PCP DCar 

~-sout,bwcst ~ of~ fortnf:r PCP wuebouse. P-CP-im.Paf::.~-sQil ~ng abo\Jl: 5 mWki e)l.teDds 

tc;l B~ely 15 to 11 ftt3G8. but the majority Qfthe ~ 'Volqme is J,ocated.-wiumi tb.e·~ lQ 

1\ of .tbc gtoIlDtl: ~QC. ltOW8Yct. PD!' ~ daJa· s~Ie (SBDlple DO. 4) ·indic:ates PCP 

s:olIcm:tt:mlions up ~.62 mR at a depth of3S it BaS. 

Dioxblslfurans bve also ·been det.eC:ted in .each of four soD samples collec:led from within !he 

fonner -pcp mjxjng an:a IJDCi ~. fu.t:mer Crosby and {}veJ1on.Bea •. The four-sampJes we.xe ~llCI.ed from . 

the follo»villg locmoosldeptbs: ~W-2S at a.depJh of.l2S to 14·ftBGS smd 163 to 17 ftBGS, LB..4 ala. 
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.deplb of 12lO 13.5:B0S, LB-S at a d¢ of 0 1O.0.S ft BOS. The dioxinlfuran con~!ratiODS at LW~2S, 

cODYerted to 2;3.7,8, TCDD toxic equivalency quotiBDl (TBQ) vaJqes, rmged from 1.541'~g at 16.S to 

11 ftBGS to S.11 "gIk~ at ll'lO 13.5 it BGS. Dloxinftiiran TBQ c.onceauatious atlB-4 andLS-5 were 

.approximately 2. JLg/.q. 

. Few other cblorinated phenols or'~ degradation products were ~ within the so~ ate!iB 

and most were pmsent.at low 1:OIIcenlIatioDS. " Othei cOD~tnents. inc~diDg P AlI cPmpmmd:; l!IHl mt:ta1s' 

(freflOlO~QDOy c~ppe:r .and tbu::)' were ~y detected in &mface ~OU .samples (0 10 o.s ft BOS) ·at

mlativcly low j:O~1;rIISigu. Par the PAl! compcllDds, ~ maximum CO~01l of 4,800 JlSfkg was 

for py1e.ne at LB-S .(It () to o.s f1 BGS).' -carcmoge:nic PAH ~ts were all applOXimately leA tbao. 

2,000 J1g1kg. Other.cxmstit:neDts. ~IO!liilg '!'PH compODDds (gIIsollim mid diesel ,tBDgeI)" .ctby~ 

tDdxy1t:nes, were detCctec1 in ioil samples near ~e grouoowater table (12 to 14 it BOS). Co~ 

of up to 1.100 ~ ufTPH compounds were deb:ded.. with the muimuDJ, co:Q.CeIltIaIio .QIClC1Jlring .81 

LB·3 .mel .!.B-ll. A BiDgIe c.once11tration of S9 mglkg of total xyl~ was detec:ted at LB-14. but 

geile:ralJy tbcse compo1Dlds WCl'C not deLecJ.ed:allocatlcms whe:re analyzed. 

Bec:mse of the volume of soil 'in:ipac1B!l by 'pCp witbiD the 1i~C IIlC8!; IUld the ,high . , 

cooa:ottatians relative tO.other delected cOl1stilU~nIs. PCP will be used as tbB tndica10r s:ompouml.for 

coql1e1ion of $he R:DlDVd ~OlL 'i'iJDB Oil.is pJanning a c.onscrvwvc IemoVal action to avoid $e need 

for future soil n:woYlll in the former PCP mi::Pnt area.. 
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2.1.1 FORMER PCP MIxiNG AREA AND FORMER PCP WAREHOUSE 

From 1967 10 1984, PCP-conlaining products were formulated at £4e terminal under an agreement 

with the Koppers Company. PCP-related operations included import of solid PCP, various camer liquids 

(typically petroleum based) into which the PCP would be mixed, and various additives; interim storage of 

the chemicals in the former PCP warehouse and in product tanks within the fonne~ PCP mixing area; 

transfer and mixture of the chemicals to formulations specified by Koppers Company; interim storage of 

the PCP products; and transfer of the products to drwns or containers for ofT site transport. The fonner 

PCP mixing area is located in the approximate center of the terminal and includes the former PCP 

warehouse and the area south of the warehouse (former PCP mixing area) that was formerly occupied by 

various mixing and storage tanks (Figure 2). No PCP blending activities have OCCUlTed at the terminal 

since 1984. 

2.1.2 PHASE I SOlL STOCKPILE 

Environmental investigations and removal actions conducted by and for Time Oil since 1984 

resulted in the 1989 excavation and placement of PCP-containing soil from the mixing area into a 

stockpile, located just southwest of the mixing area and north of the fonner soil treatment 

(bioremediation) area (Figure 2). Approximately 3,000 ydl of PC P-contam ina led soil were excavated to 

depths ranging from less than 4 ft fo a maximum of 12 ft below original ground surface grade 

(approximately equivalent to the groundwater table) within the former PCP mixing area. The excavated 

soil was stockpiled onsite in a benned and lined area, The stockpile was also partially surrounded by a 

concrete wall and temporary chain-link: fencing. The stockpile was also covered to minimize dust 

generation and contact with precipitation, and to minimize exposure to PCP-impacted soil by human and 

ecological receptors. The excavated area was backfilled to ground surface elevation with clean flll. 

Resource Conservation and Recovery Act (RCRA) land disposal restrictions in effect at the time 

of excavation prevented placement of treated soil onsite and ofTsite disposal of PCP-contaminated soil 

without treatment. A soil treatment process, incorporating sluny-phase bioremediation. was implemented 

to treat !he contaminated soil excavated from the former PCP mixing area. The slurry-phase biolOgical 

treatment was terminated due to inabilily to reach the established treabnent goal. In the fall of 1996 •. 

Time Oi1 upgmded the management of the stockpile to incorporate a new cover system and improved : 

stormwater collection systems (Landau Associates 1996). Approximately 600 yd1 of PCP -contaminated . 

soil were added to the stockpile in the fall of 1996 and fall of 1997, with DEQ's approval, following 

interim removal actions on the undeveloped eastern portion of the property and investigation activities for 
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the Phase II RI (Landau Associates 1997). An additional 10 ydJ of soil from well drilling activities for 

the second additional groundwater investigation (Landau Associates 1999) were added to the stockpile in 

August 1999. In August 1999, a new cover was added to the stockpile (over the existing cover) because 

of visible damage to the old cover. . 

Based on volume calculations conducted for the soil characterization and biotreatability 

assessment (Landau Associates 2001a), the soil stOCkpile was volumetrically reduced (from about 3,600 

yd' to about 2,400 yd l
), likely due to compaction from construction equipment used on the stockpile and 

longer-term settlement since original construction. The total mass of the stockpile had not changed since 

1999. Soil. samples collected from the stockpile in May 2001 indicated that the material in the soil 

stockpile was predominantly fine- to medium-grained sand, with traces of silt and gravel. 

2.1.3 FORMER CROSBY & OVERTON TANK AREA 

From 1974 to 1989. two aboveground storage tanks (ASTs 5006 and 10002) were leased from 

Time Oil by C&O fOT.storage of materials generated from offsite projects. C&O reportedly provided 

services to collect and store waste oils from separators, oil slop tanks, ship tank cleaning, and related 

tasks. Based on supporting analytical results, material from the lanks was removed and disposed at the 

St. Johns Landfill as a nonhazardous wasle in 1987 and 1989. Spills o{PCB-contaminated substances 

onto soil in the area resulted in the excavation and removal of about 1.3 ycf (four 55-gallon drums) of 

PCB-contaminaled soil from an area about 20 ft east of tank 10002 in 1989. The soil was disposed by 

C&O in June 1989 at EnviroServices. Inc., Arlington, Oregon (ECOVA 1991). The two ASTs were 

subsequently dismantled and removed. 

Analytical results for samples collected in the C&O area as part of the Phase II RI in 1997 

showed detected concentrations of PCBs and polycyclic aromatic hydrocarbons (PAHs) within the upper 

6 inches of soil in the former tank area The fonner C&O tank area, including the approximate outlines of 

the former tanks, is shown on Figure 2. 

2.2 PRE-REMOVAL CONDITIONS 

Data regarding the nature and extent of soil impacts in and around the fanner PCP mixing area 

and warehouse, within the former C&O tank area, and in the soil stockpile were collected during various 

investigations and interim remedial actions conducted since 1984. These data were used to define soil 

conditions within the removal areas prior to commencement of the removal actions and are summarized 

below. The analytical soil PCP data from historical events within the fonner PCP mixing area and former 

PCP warehouse area, which represent soil concentrations following the 1989 excavation, are shown on 
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3.0 DESCRIPTION OF REMOVAL ACTIONS 

This section describes the removal action activities thal were conducted lo address the removal . 
and disposal of the soil stockpile, demolition of the former PCP warehouse, and the removal and disposal 

of soil from a~d adjacent to the fonner PCP mixing area and the former C&O rank area. lbis section 

includes the removal action methodology, the disposition of materials disposed off site, and the details and 

results of the· verification samp I ing, which was conducled to demonstrale that the removal action 

objeclives were achieved. 

3.1 REMEDIAL ACTION METHODOLOGY 

As described in the RAPs for the soil stockpile (Landau Associates 2002a) and the warehouse 

demolition/in situ soil excavation (La.ndau Associates 2002b) and in the letter to DEQ for the C&O area 

exacavation (Landau Associates 2oo2c), the methodology used for the removal actions in each area 

consisted of physical removal of soil and/or debris and offsite disposal. This method was selected 

because il was determined to provide the most practical, safe, expedient, and cost-effective way to address 

impacted soil concentrations in each of the removal action areas and to eliminate the need for a long-term 

remedial action for impacted soil at the terminal. Removal activities were conducted by Time Oil's 

remediation contractors (HAZCO and EnvirocoD, Tnc.) under the oversight of authorized Time Oil or 

Landau Associates personnel. The removal activities and verification sampling were conducted by 

appropriately trained personnel following the applicable health and safely protocols as outlined in the 

RAPs and the heallh and safety plan pn::pared by the remediation contractor (Envirocon, Inc.). 

Removal action activities for the soil stockpile nnd ill situ soil excavation began on September 3, 

2002 and concluded on November 20, 2002. The removal actions in these areas consisted of the removal 

and disposal of about 9700 tons of soil, including the soil stockpile, the in silu soil excavation wi thin and 

adjacent to the former PCP mixing area, the earthen berm surrounding the stockpile, and surface soil 

directly below the stockpile foolprint. Removal action activities in the former C&O tank area began on 

August 22 and wen:: completed on September 23, 2002, and consisted of the removal and disposal of 81 9 

tons of soil from depths ranging from about 6 to 30 inches BGS. The removal actions were staged as 

follows: 

• rhe" soil removal in the former C&O area began flISl to facilitate construction of a truck 
decontamination pad on the south side of the C&O area for use following loading of soil from 
the- soil stockpile area and to prevent tracking of impacted soil from the area during the 
removal actions 
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1.0 INTRODUCTION 

Thi$ J"qIart provides the resulls of the second quarter iOOl groundwater sampling cvcnt, 

~onduc:ted as part of the Phase n remedial investigation (Rl) at the Tlme Oil Northwest T~QaI in lime 

2001. Ibis report suimnarizes groJIndMItcr elevation and groundwaJer qUlllity data, and traDsmllS 

an81ytica[ labomtory data packages and the associated dabs nlidation report. The second quarter 2001 . < 

event-was JXmducled during implemcutation ofa gl'C)1JIliiwaler interim action "in the lower water~caring 

zone at GCOvcry w.ell R'W -2. 'The status Imf! ~ormancc SUD1.l1JaJY of 1he interixD action duriDg tbJs

p_eriod ~ s~d in the (Jr.oundwrzJer .Interim ACllon SWtus Repart. Se.ctmd Quarter 200) 

(Landao Associafes 200 l a). 

Th~ Tim!' _Oil -Northwest Taminal is lID active bulk pe~leum 5tpr;age and. transfer f'acilily 

~Uy o~ed aud .operated by Timc Oil Co. (fU:nc Oil). The fBeffity is located in the industrialized 

RiYerga1e at~ of ncxtb .PortJan~ Oregan (Figure 1). Quarterly g1QW1dwater sampling has bem ~ducted 

at the facility sioceAJri11991', in BC~ with the Phase l/U Remeditill1J'IutigationI.Feaslhilffy Study 

~S) w.orlcp]1m (Landau Associates 1996). The genera) c:onfigurati01l"8;Jld loca.tion of the groundwater 

moQitoriDg locations at 1hc tuminlil are shown on Fi~ 2. 

-Moaific;ations to Jbc gxoUQdWater quality Satnpling and alJalysis requiJemllDts (Landau Assocfatt$ 

1.9981, 199980 2000a.b, 2001b,c) were.a.PPRJ'iCd by the Oregon Departinent of Environmental Quality 

(DEQ) m Iettm'J dated May -15. 1998, May 18. 2000. FebRlaJY ll. 2001 (DEQ 1998. 2000a, .2001&), by 
verbal B\ltborizatiQT) to Rcbcbh Brooks of Lancbm Associatcs on February 12 .. 1999 (Landau Associates 

199.9b). and by e-mail on August IS, 2000 and May 30, 2001 (DEQ 2000b. 200 Ib). BeginniJl8 with tbis 

ev.ent.lIJOdificatioDS to the sampling progmm included the ~1i0Q of the _ftcqUeIlcy' of" total petroleum 

hydrDCUbons (IPH) analyses !rom qwu:tcrly to annually at-upperzoQe wells ll_and LW~lSi lowerzooc 

-welJs B2, .12 .. LW~lD; and clcc,p -sand wit well LW~12D2. Tn 8(1(1jtian, Tl'R analyses wert: e~te~ in 
tlIe.foDowing'WeDs: uppe:r:zone wells 0,1., LW-SS, LW-I01$ tbrough-l04S, ana low-cr).Qne.U LW~ 

.3D~ Previbus OlOdifications wen: documented iII the.fin;t quartc:r 2001 groundwater:repo.Jf: {Landau 

As~ 2001d}, an~ wU1.be reit~tcd inlhe fim.qu~repM each yearhereaftc:r. 

OroUlldwalcr Jevelmcssur;mcnls-wnsW.c:ted.at tlie lermitml for 1110 second CJ.~ 200 1 evCDt and 

for the previous quarterly j::Vents,sinee Msn:h 1997 an: provided_in AJ'IX:Ildix ~ Table A~1.. Anal)'l5CS 

conduc:ted dI.ItfuJ this -sampling event for each sampling l~D me ~ in Tabl~ ".A.~ 

-Groundwater quality dat;! for ~ secoud quarter 200 1 ~ent are p1)\>lded ill Tables: A-3 _ A-4.far·the 

~baDow and deep ~lls. ~tivl:ly. The dais w"lilWioJ1 reports for ~ data are piOvidjld in 

Appe~ B.. laborat(lry,data PJckages are provided in .Appendix. C. 
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2..0 SECOND QUARTER 2001 GROUNDWATERSAMPLING EVENT 

·The.second quarter 2001 grmmdw.ater sampling event was conducted from June 4 tbrougb June 6, 

200]. The quarterly event included measurement of groundwater lev.els at cxis~g monitoring wells and 

weU pOints. recovery wells, and a riv.cr gange established ~ the south side of.tbe dock extending mto the 

WillBme~ "RiV!=r (f'iguxe 2); mt:aSureD)cat of product tbicknC&1> in wells, if observed: and.collection or 
sroundwatcr quality sainples. nc Sl=Cond quar:tCt ~vau ~cJuc1~. ·sampling of aU moni1oring wells 

routinely included in the quarterly sampling program. :as well as the monitoring wells that are sampled as 
pJlI1. oflbe grQUndwater interim action (L W-13S. LW-14D. LW-I7D.oo LW-l8D). This s~= presents 

.a S'IUJ]IllaIj' of the ~su1ts for the gr(Iundw.ater ~J me;lSurcmc:n1; IUJd ~Mltcr quality lJlI,mplinJ. and 

provicics an =valuation of groUbdw.a~ .:flDW aud contamfnaDt ecCDDence and trends. 

2.1 GROUNDWATER LEVEL AND PRODUcr MEAStT.8EMENTS 

Groundwater le~~ wen: measured for the second quarter 2()Ol ov.ent OD June 4. 2OO1~ 'The 

pr-escn~ of proauct was .also cll.~ked in each well; no product wat; observed The J;IJCIISu:m,nent and 

evaluatiou .proc:ejIl,ICes and :the ev.a.Iuatictl mwUs are proV,ided in tbe folIow.iDg sections.. 1hc groundwattr 

lllCasurem~ ItN:a'tions are shown on Fi~ 2. Gro'\Jlldwater level m~suremeDf3 eonducted for tbe 

quartI:rly grwndwan:r sampliDg evcn1s. sinte March 1-991 .are pro~ded in Taole A-t. Hi~arica1 (pre

Phkse; n lU) .groJ.Uldwater 1ev.el measurements conciuele.d 1imn 19.93 4Irouah 1996 we:re'providcd the 

'pbas!; n RI R~port (Landau ~6SCK:1ates 2oo0b). 

. For evaluation pmposes. the groundwater -level m~ were .converted from dcpth--w

Wll~ 'zeaaing$ to gt"OtDlPwater eIevatimls usiIlg ·th~ swvey information for eaob 1ocatio.n. The 

gl'Oundwat.c:r elevations for the upper zone were Ihc:u contmm:~ ~Jlg SURFER .fo;r w"~do'WS

Grouudw."tet" elevation contours in~ using ·SUR.P.tm. Jaiging iecJmiqucs are cDlIsiaered. 

8J!~. and ·w~~ moc1ified by hana where !he contOLllS dia not ~ tlJ n:pn:sent hydrogeolqgic 

cDJldiIiQJ)s ·oo.sed OJI Jhe cummt.cQnceptuJd Pl9del at the terminal •. Groundwater ,1evatioJJs··for the ~wet 

zonr; ~ csmtomed mazru.a]1y in conjJUu:ljc;m with the ewIusdons .conducted for detennina&n flf the .. \ 

capture :zone for.the ~water fn1criDl action. .Groundwater elevation comour-maps for the 1lJ'PeT and 

lower water-bealing ton~s are: shown on Fi~.3 imd 4. respectM:iy . 

2.1.1 MEAsvUMENTPROCEDVRB$ 

Gr'o\l,lldwater le:¥Cl measure:mcntS an. cUbe check for !be pn:sence otproducJ wm conducted 'USing 

an electronic oil-water interface probe. Measureme:Dls were taken fi9m the top of the PVC'weD c.asmg a$ 

II marked survey point or Ilt the nor:th side of the casing, .and m:orded to the nearest 0 .. 01 ft. 

lD!IZJOI s:\WPROC\1;Il'OOI\UI~QOI GW~IIJ'T.1>OC 
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2.Z GROUNDWATER·QUALITY 

Grcnmdwater quality SjUDples were colleD\.ed for the second quarter 200 1 event oil 1une 4 through 

6, 2001. 'Durin.g this ~ling event, fourteen upper zone wens, 6everu~CD Jower zone wells, and one 

deep sand unit well weNl.s~ted. Monitoring wells J,W·9S and LW-IOS were dry and not sampJed as 

part of this event ~cept as shOM:I in !able A.2, all groundwater samples WeR analyzed for the 

following constituenb;: semiVDlatile ~rg&rIic compounds [U.S. ~viromncntal Protc:.ctiOD .Agency (EPA) 

.metbpd 8270J; pentacblorophenol (pCP) (EPA method .827() SIM); yolatile organie compounds (EPA· 

method .8260); 6. priority pollutant meJDis (EPA methods 6010n000 series); chloride (EPA method 

;325..2); 10tal dissolved solids (EPA m~od 16.0.1); and lield parameters (PH. conductivity, clissolvec! . ' 

oxygc:n. tpib'idigr, and t~), Addili~. T.Pll dietlCl range (NWT.PH-D) was 1UlBly2ed at ~clve 

si1e DIODitoring wc)b. In adOitiol'l to the l'PH..o. TPH tor gasoline and .motor oil nmges (NW'I1'H-G- and 

NWl'PH-D exb:rJded) w-= mudy:zed in samples from wells 91, LW-BS. LW-llS, RW-L. and llW-2 

Labomtory analy.se$ were coodpcte4 by Analytical Resources, lac, (Seattle, Washington). A S1U1IDtiiI'Y of' 

anaIysmJ:Qnduc1ed for cnc;h'sampling loc.atioo is provideli in Table A-2.. 

.Alla1ytica1 mul1s for Ihe second ~ 2001 event are prov.ideCi in Table A-3 tor the UJJPf:r' zone 

wells and Table A-4 for ~ deep zone wens and .cl.CCP sand .umt well and -are d.i'seUS&CCl in 1l1e fDllowing 

,secti~. In the SUJmIlIUy .diSj:tlS$ions .b.~o'W, tbe iislecl ~l5 rerer to .!he muimum concen1mIiOll rf;)I' ~ 
p~cuJar CQl1Stitucnt where fi~ld duplicate ~ts are available. Data ~6er definitions -qre .iocllufed:in 

T-abI~ A-'S,. 

Groundwater .mmplcs \y~ coDccted in the iballow 'Wells usmg a pmstaltic pump Ilt\.achcd .ttJ 

dediC.IlJeJ! J101Y1ltb¥Ieuc tub~g immediately follow.in,g purging. ne deep w~US 'W'In ~led w.ith 
dispo&atile baj]ers, except for RW·2 and the deep sand unit well (LW.l2DZ) that were PUIJed -and 

sampled w.i~ a Gamdfus® -puntp. The 5.'IIl'DJlle from RW-2 W8$ coUecte:d ~8 ~ in.Upe ~g port 

from ~ groundwater lotcrini action systc:ttl. Wcllnvcl!= purged _g a centrifugal p\Dic p1,UDp. ~g 

c::~ued Wltil.at ~ tbt= ~g volumes 9f water ha.d been n:mQvcd and ~c~c conductanC'c and 

tempendUrc baji staJnlizcd C1f UDtiI the weU PlIIJed!fry. FollX' repjg:ue measurements of field,pamrnell:rs 

'(pH. ~e coaductanc~, dissOlved oxygen, turbidity, .ana temperature) were collected at each well. 

.d~ samplmg. 1'0 prevent ~ during m.unp~g .mrVOCs, a pumping J:8te W8$ maintained bcl~ 

about 1 00. r;nV~ All $ampling was CQOOl:1cted jn a.cconlance with tb.e .~ lID RIIF.S worle plan and 

appropriate pro'1isiDll!i of the quaUty assunmce project pllm and pr:oject health and safety plan (Landau 
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lert--B1ltylbcnzenc{G.O ~gIL at LW-8S and 1.3M l18fL.at LW-llS) 

~ .sec-ButyUJenzene (detected at four'We11s at COQcentIatians QlIIDng from 7.3 to 30 IlgIL) 

- 4:Isppropyltohlene (detec:ted at four weUs at concentrations moging from 4.1 ~ to 2S 
!!YL) 

n-'Butylbenzene.(LW-2S at 2.1 Jlg/L). 

• TPH 4;ie,sel-nnge conce;ntmtions :were detected 'at all pr th~ eight upper zone wells when: 
.analyzed. Conccolml:ions ranged from 1.7 to 47 mgIL. 

• T.P~ JZU)tor oil-I1IDJC "WaS ~ at llondci.c:Gt ~CCDtratiODS at the locations 'Where 
analyJ;ed(~1ls Bl. LW-BS. LW-llS • .andRW-l). 

• TPB psoli!1e--mnge was de1l:cted at each wen whcic ana.lyzl:d (81, LW-8S. LW-J1S. and 
RW-l)at cpnceofrations ;rangitmftom2.9 to 2.5 mgIL. 

. . 

•• At lc:ast ODC priority-poDutant mctall'l'as.dct.ccJcd in each uppc:t ZGDC w.cU as ~oUOW$: 

Arsenic (deteded at all 'WeDs wbc:rc lUlD1yzcd. CXC:.ept well K), at cODtcD1rIUions ranging 
kom 0.007 to 0.024 mgfL) . . . 

- :Copper (detected at well L W -4S at 0.002 mgIL) 

Lead (~ectedatwelUn atO.002~BDdWdILW-7SatO.nol m~) 

- N,iekcl (dct«:ct;d at weJl In at.O.1.2 ~1?f.L 8Jld 'well K at 0.02 .m,gIL) 

- Zinc (detected at fout' wens at co~eutraticms ranging from tt.OO6 to 0.054 mJVL). 

The.analytical re5Ul1s from the upper zone wells indicllte ~at the lUshest PCP canccnttati~ in the 

upper ZOlle during:the .second quarter 2001 event were obsen-ed in w.eIl RW-l (2,,000 pg/L by method 

8270). Other scmUvolatile compOWJds wen: detecle4i at low cpn~lmtiOllS, with most detectiQJlS at less 

thIm 2S pgIL.8Jld·none exceeding 130 J1wr. (metby1phcnolatWdl ~1). The most eJe~ted coocen~cw 

ofV9h1tilc cqmpounds"(acetcmc, 'bcnzenc,tolucnC; cthy.lbcnzene, and m-. p-•. 8Ild o--7Y'1CDC) W(:l'C genc:n.lly 

f)bseJVcdJlt·w~ BI1 'LW-4S, and RW-l. No TPIl ~on CfHlj:cntratiOD exceeded 2S mgI.L. ~ inOst 

elenJ.cc1 conceu1ralions of'metal constituents were genc:ral1,Y c1etected in wdJ:;: Bl {zinc) and LW~ 

{ar&eDic) • 

1he gtvUnd!"a1er'quality tesuItsfrom the lower watcr-bea.dD,g: zonc.inclicate.the folIowjng: 

~ ~t for low lev~ metat .conCI'QltatUms, .analytical resl,l]t$ at wells B2. 12. L'W-ID. and 
LW·I0D ~e Don~. LW ... 3P ~Illyti.tal. result!> Were no.ndetect ex.cc,pt fur low leml 
.arse:aic 8Jld ~tone I=Oncj:Q!ntfitms.. • . 

• PCPwas detected a~one lower 1.Qne -M:lI, RW~l. ill a cOncen~Qu .of 0.68 J,lgIL usmg EPA 
rnclbod 827.0 SJM. • 
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- Zinc (detecte~ in nine lower ZOne weDs at COD~eimations ranging from 0.008 to 0.')89 
mWL). 

The.analy:tical results limn the lower ~e wells-indicate that PCP was detected only in well aw-
2 (0.68 I'81L by EPA method 8270 SlM) during ~ sec~ quarter 2001 event. Only three oter 

scmivQll.ltil~ compounds [2-,1J1cthylnaphthalenl; fluon:nC; and bis(l-ethylhexyl)phthalatej were dclcctcd in 

lOwe:r ~ wells with maximum CODcenlrali.on.s not cx:~eding 1.6 p.gIL. Elewted concentnltions of most 

v.olatile compounds w~ ~bserved in wells GIA ad LW-4l>, with Done exc.eedj,ng ISD J.lgIL. No TPH -

jjactiOD concentrati.oll ~ed '3.5 mgIl.. The most elevated -conccntratioDs of metals wcce detected in . 
'W~l& GIA, LW-.12.Dl. BDdRW-~. 

2.2.4 DEEr SAND U.NIT 

Well LW·12P2 is the Dilly -wen .curRlJ1tJy instaIled in 1he deep sand UD.it underlyilig the tower 

WJl'ter.,~g zone. Only lW4) ~tipus ~ no~ inwellLW-l~. PCP'Irt 1.7 11g/L 81Id arstllic at 

0.Q22 .mgfL. 

2.2.5 WATER LEVJL~D CONTAMlNAN'TTRENDS 

·W.ater levels and c:oncentml!Jns of seJe&ted (lonstituents wen! evalwed by ~nerating time vemlS 

poUllPwater elevation a.nd time ve.mus concentration plots for Jbe period of tim~ t:ov~d by the Phljse n 
:R1 .quarterly events (March 19~7 1JuDugb the C}lI1"cot Jiuartedy .ev.Cllt). Plots of 'PCP concentrations 

(~~onCep.tratiOIl of EPA methods 8170 anc1 il04Q) versus 1imc for sel~~ "Upper.1C)DC wells 

(LW~2S. -4S. -lIS. and aWol). selClCted 10\Ya' ZOne wells (L W-4D., -11l>~ and P..W-2), and nested wells 

(Lw.-4S and -4D) arc provided Dn }1j~ $ through 7. Plots of gr:olUldw.atc:s" ,eJeyatibDS and.PCP 

COIlCcnlraJ;ions {o.r:UPPQ'zoDC'WellsLW~2~,LW-4S, andLW~l1S arc soow.n OIl Fi~ 8~ 10. A 

plpt of SlOJ,1I'lclwater .eleVations and PCP cons:entratio'Ds at lower zoue weu l.W-4D wiJ:h W~ lUver 

&bge is shoWD-onF~ II, . ' 
As shoWD on Figure S, PCP ~CCDtrati()l)a iII ~ selected uppJ!r ~e wells show 'YI!.tiablc 

.('4mcc:alralion pattems. At wx:U LW~~ Illcatc:d 1ritbDt the fonDer 'PCP mfx.ing area. cpncCDbatiODS -were 

~lt:\1J1ted ~ .Apri1-1~97 tbmugb 'F.ebJua.ty .'999, I8J'!giDg &om 3000 to .8500 PWL. but.baYr; IifabiJized 

to about 560 to 2100 -J18:IL since that time. Results ftom:the last thfee 1Bmpliag ev.enta v.aiied li1tle 

·betw~ 1200 to 150D J.I~ ,ptp conmmauOClS·iD 'wall LW-l1S have d~ over ~ hm 24,000 

'tp 460 psfL sin!:c the well's insblllation in Msy 1999, but, duriDg·thelast tw.o sampling c~ ~ resuJts 

.have remained .appICDl;iJnately Jhc same: {4!iO and. 560 J1WL. ~P"~vciy). _Howevel-. product w:as 
observ.ed in this w.ell during Nov.ember .and December 2000 a.t '!hic~ .of llP to 0.7 R; about $.5J.,. of' 
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correilltitln is appBreDt between the two in Ihe upper zone at well LW -48. In the lOWer -water-\learing 

ZODC. gDnmliwalcr lm:.ls tremiliimilarly with sejl.Sonal1Juctuations in .the WiUamettc River, as .shown by 

Ihe plot of groundwater elevations at LW-4D.with rWtr-stage on Figun:ll; however. 1hcre appears to be 

no correlation between pcp .coD¢entmtiODS and gmuodwater elevations at this locatiop. .As discussed 

p:rcvjDllSl,. product was observed in w.ell LW~ I1'S in NoveJ;rlbcr-l>eccmbc:r 2000, 

Contaminant JDd groJ.lDdwatcr 1evel tr;nds will continue to he eya),ua1ed and u~ for fi,tture 

quarterly events. 
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Gtov.n~~ leycl measmtments lind ~~k'f~ tha~ of~t w.ere COXIdUcted usinS 

.. an ~1~ oil~waterintcdhce probe; Mcaspmnents were ~.~ the ~p of ~~ PV~ weU ~ing ~ 

a marb:d ~ pOint· or at the .noI1h,' side ~f tbe casing, ,and ~ to the naarc&t 0.01 ft.' 

~ts iD the Wiliamette Riv.er were JIiken b ,8 ,SUi'Ye:yed PK'mif with washer located.on the 

sQ\l.1h side of·1!iC.dock. ~d ,rctereucc c!mticmS for ~q.. wa1er 1t1el ~ lcx:atiOD~ 
obbon~~,a~~~{Zr~Engi,DI=~;b;.~~and;.~gon),~~.iD.T~eA~l. 

, 'Water lev~l ~ for tbefourth' quarter 2001 .::vent wc:rc obtained.bc~8 atabPilt 2-5 

'ho'Qrll iIftI:r a pm.licted JDI:8Jl liver siage om- abo.ut .. I-br ~ based on ptedl.etio:tJS fur tho Bt..loJms 

. sIiltiOfi OIl'tJic W~.River. The timiDg for water J~l mea,suremmts was &ehcdlllc4 t~ ~e a 

. mCan ~ ~1 elcvaUon ~ 'elevation' mini1:oal 'Y, Udluenc~ by n"ver stage, and to ~ ,tOe Jimc.. 

depeoderit varianoo betwceo wc~ 1ICJ'CCDcd- in 1be same WJlkr~ zone:. The tin:iD:lg of the water 
... "-

1~1 ~ was based OJ] average time lag caloubttions presmlGd in. the: addiiipna]. grOWl~atm' 

'iDvcsti~tiOD U:chnic:al ~dwn.(L8ndau Assoaates 1~98b)J aquirel' tc=st.report (iaUdilU AssoCiates . ' . 
19990). andprmoUs ~~, . 

. . 
1.1.1 bOD'VcrMEASlJREMENrS AlW }lROPUC'rRKCOVERY 

1>.uriDg 1110 fourth.quar1ir 2001 event. a fraoc·~t of~uct was noW in ~11s N IDld·LW

lIS. MeasundJle Product ~'~ .at wen~ Q ;mel L~-8S at' a Ihi~ ,of 0.42 ft m"d 0.04 ft, 
~elY.· 'ThCl'C was inadequate volume of poduct in wells N .aDd LW-llS for teCOvtIy. 

Approximntely 0..3 L of pnxiu.ct 'Was remo~ed from :well Q ~ the fcmrlh quarter sampliDg event. 'lbe 

~t was ~lcd by F2Wip &:vi~ (pOJtIaoud, OR) m March ·200l. On Novcio.J,er 30, '2001, we 

~10 epJlect a prod\Ict ,~lc fivDJ i.W-8S; "bowev.a-, the "ProcI1JCt p'bsc:ved cWriDg m~ , . . ' 

ofwaIerIm:Is.onNovcmbe:r.~ was no loD,gerpresent. Instead, asampic qCgrp1m4:watcrl!fthc: top of"the 
. , 

"W8IEr cohsPm 'was co~ :tor bydJocaIbon 6ngcrprinIing analysis. l'he results Item tlIis tI::it ~ 

discussed. in st:Cti0lJ,2,2.6. 

2..1.3 t7J"ER W A.TI.R-:1b:AJuNG ZONE 

~ e1evatUms ~ in the sha1low weDs wert used 10 estimate ~~war.er tlow 
cODdilions ju .Ihe upper wBlli-bemng zone (upper l..onc). Gtounstwaler .e1ew!ion ccmtours lor the upper . . 
2Dne me pmIICD~ .on F"~~. The ~UD.dwater clevaticm contouIs iQdicate ftJ.at stoundW'at.,. .oow in 

~ ~ zone JIC!'0SS the b::rminal is geneia1ly to fuc w:est.-southwest tmv.ard the WilIal:D!:ttc B.1Yer, wi1b a 
IpcalUed 6hlft to (be iiDll1b in BJl area south ot:thc far'lner PCP mixing area. A cbaoge ira the sroim~water 
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. . 
·Groundwater samples ~ ~o1lccled .in .the shql~ow :weDs using a peristaltic pUmp ~ttBcbed to 

deOictltecl ~o1yetbyl~ :tubing i1i!mcdiately following pmWDg. The deep ~ were sampled ~ . 
dillJlOj;lllllc'bailen. ~f6rltW.2 and the ct~:Sa.nd.unitVldl (LW.l2I>2). ,WenLW~J.?D2 was~ .... "" . . 
and samp~ with a Urqudfos· p~ l'he ~le tiom'RW-2 was coltedcd .uSiag the iDjme Sampling 
port mma u,ct gEJ)~c1w1Qr ~ ·actiOll~ Wells were' paiged usmB.a =trifugaJ purge ~. , . 
PuJpJg coDtiD~ until· at' least :tJm::e ~g w1umcs of water". lIM ol:ial'n"f!lOved',m ~ 
CODduc:taDce ~ ~.bad·sb.bilized.onmtillhc vielJ ~~. PDm'rCpli~~_~ of 
fIeld .Pmuiaeters cPH. CQDducliv'ity • .dJssolved OX)'gt:.n, ~dity. end ~ture)'wcn: cpllectcd at ~ 
~U duriDg ~1ing. T.o pnm:bt degossi;q3.during .!i~liDg for V~, a pompUig;a1e was ~tafncd 
below about 1 00 ~ 'A1l $mllpling w.as oondllctcd in accordance with the Pba.s~ lIlI RVFS work plm 

.(Landau A.ssotja~ 1996) !Il'1Il aPJJIVimale ~0I1S ~r 1hc rc-rised qualify ~cc' projC!Ct'pian and 

. projecl·healib.,am1 safely pl~ ~~ ~~ 2DOl~). A ~ore ~iled ~tiim of ~dwatei 
~gpr~~ is pIOvidcd.in.tbe~ nRlieport (Landau Assocjates 2000,d) • . . 

-. . . 
2.2.1 lJPPER. WATER-BEARING ZONE 

• Exceft f'or low l~l srse.nic corice:ntrations, analytical reSuIlS for ~ LW-IS :wm-; 
. 1lODdetect. -

• PCP··MIS delectea at wells L 'W'-2S andRW-l U$"mg EPJt,:Methoa 11270 with ~oiIsllf 
.s,Ooo pglL md 11 JWI.. ~_ UslnJ 11P~ Method .8Z7D 81M (for tbbse wens. 
~ODIaiDiDg noniJetect COIII:CD~ uSingMeth04 827~ omy), ~·was al:io ~ alBl. 
D, ,n, .. ~ LW-1~ at eon~ nmgfDg fnnD 0.25 I'fV'L .(the, d~lcction JinJi~ to 0.65 
Ji§'L. 

• .Napl"huime" a ~gtIIic polycylll,i.c; aromati~~ (PAll). ~ deIected ill 
$8tDp1es fimn ~ welJstLw • .2S. LW-7S.1IDdRW-l) at CODCCJ;Itt:atiom; nmgiag1i'$Jm 1.3.10 
.4 JJg/L., uU1~~ 827.0. Nap)dhaJ.d1e waS ddecJ.ed In tbree w:e11s (BI, LW-2S, RW-l) 
at~ODS rm£iDs.fio.lIl24 to 54 p§l. ~ lfetbpd 82m. ' 

.• All -other semiwJ~tile ~1ts w.erE: reponed ~ Jl()D!fetect wIIh Usc: foUowmg excepti.cms: 
pheuol.£~ at ~ns Bl (6.2 "gIL), J..W-2S (2.t f1&"L) and ltW-l (2.1 JLg/L)]; 2-
methJ..lphenol'{d~ in wen Bl .( 12 pgfL)]; 4-m~ylphenpl [~ed at wc1Isln (# 
'pgIL) and LW:-28.(3.0 pgIL)1; '2-m~1Dap&thatene [detecJed in &W-l (3.7 J1B/L)]; bis(2-

( 
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I. 
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,I 

~~~"i~led'~ ~,~ls:·~. LW~~S. ~d,'LW~;S; d'~ , 
, ':' ~~ '1.,$ J1iIL to ~21'11IJ~' , . 

, , 

; .. ScV~W1atU~ ~~Were detected in the upper zon~~Us io~l~g: 
.' . , .. 

- '. _.... ".. - . ~ .... --. ". '.. . . . . 
. ,~A~ (detected atwells LW-2S and llW-l at (aoJ:C:JitralUm$ of39 JiIP'L ancl 8.4 I'gIL. 

_~1 .. ) , .. 
~""'l"""~Y-..1, • 

- l--~nC (~a.t weQi Bt aDdRW~l Wilh c9n~tHu:Ia.of 13 JAWL~d 30 JJ&'l.. 
rC6pecllv.ClY) , ' '. . , ' : . ..; , .' :' 

~ t~~8iBl (120 ~),m.d.RW-l.(24 ~)] 
".~ . to~ (detected jlt ~ :81 and -~W-l at e»ne:entmti~ of ~~ :aod 5.7' pJIL. 
~). 

'- ~ EttsY~e(~t1tiiw~at~tratiODSnmsh'-g~l.~ b,-86J1WL) , 

.. '~.p-, a¢ o-~'(~ at five wells at totai ~leile'~ ~~g'fiom 
1:6 ~ ,530 p.gIL) ',' , , 

'l,3.s-~lbenzene awt'1.2.~ylbc:nzent< (~ at ~ ~ at iDdividual . 
c~tmlions ~g frcno 1.4lo 42.0 IlglL)' , , 

bopropylbe:u.zee and n .. prop)llln:D2eDe (d~=lcd ilt scM':D weJls "at in4ivi~uaJ 
.o~~Il&~giDg-ftoJn 1.1 1032 pgIL) 

teri-Bot¥~e (68 -P.WL at LW-2S) 

.~~Iben7mlB-(23 pf/L.~ LW-']g) 

,4:ho.,ropy1t91~{~teO,ea,8t LW-28 (2Z HWL) and·~W.-l (5.5 ~» 
J;I-BIl~~ (~ieil.B:t wells LW~~ and' RW';'l ~t ~ltatiDD5 t:>f 18 and 4.7M, 

. , T~~cly; &ee T~eA-S tonicDnitionS of,~cm.. 

• TPJI,gaSQIinP'I8IJBC.ccuu:CDtra;tians ~ detected at e,ach·:w.eU where anaI,zed (B1 and ItW-
1) at fi.B to-5.~ mg/L;n=;pectivdy. ' ' 

• 'FPH air::;e).range ~cen1ratiQlUl~c:re detectI:d at {our. of the fige,uppeE"zant: wens Ibit·wc;r; 
mzaIy.llOd.. ~cns.~irOm.O.42toJO·lJI$fI-' ' . ' 

• TPJi UlOlor ojl"lllD,P ~CICIltn/.tious wenl ~.at the ~ons whcie' aoaJ~ (wcils . 
BhDdllW-l).. ' 

. . 

• .Ai~,~,piority-ponutmt~talwu~~ca*PppCrmneWJ:naafoJlow.a:· 

- ~c (ckb:c:ted at a,Bbt lftI1s, at conceotlalifAts nmgiag jom 0.002 to 0.021 maIL) 
- 'c::bmmi~ (estimated dcIrdi~ in 'Well 'RW-l at .Ot4J mr/L) 

Copper (~.al tbtee weUs;at Coucen~ODS raDgingJiom (t.m 'to, 0,0161 mgIL) . , , 
- u.ad (dc:t.ected at. fiye weDs wifh: ConctD,tmti0JJ$1aI1ging bmO.OOl to 0.008 mgIL) 

NiW;l (c1d.c:ctcd at 'wdls K aud 'R.W-l with -oon~lioDs of 0.05 and 0.01 TJJg!L. 
.1C:SPC:C~livel1) " " . , ' . 

- Zinc; (~at four weDs at co~ns 'tJItlging 1iO~ 0.012 to 0.038J mWL). 

~-- -
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I
: . ".~.'. . 

. .. ". -. ~ - ... '. ~.. - '.' ~ . ..... .... . ... -

.' .. .. ' " ' ~ '~,';;! ;r;~~~"~~'8ut~ ~ts iiV.m 12ic~~:~~ ~~ ib~' ~siiwe~ cili.:D~ ,t, 

I,' '. '::. ~W~~·~~~7~'~.RW~1~,~~~i_~~,s ~lCP'~g~~~1I11ir2IJDl'~:nic 
. .', bi~ c:en~ wiJs b)J~.iII weU LW~' (1.000 ~WL'~ MmhOcl 8270): loC;lted,v.;tbiD -dlc. 

:.' f6itucr :p'd\~i~a '.irta. ,:'~."1lng is" th~ ~ -PtP:~tl~ at W.e1l5' D lDd LW."fS.· I'
I 
·1" 

I 
t 
I 
I 
:1 
I 
I 
I 
I 
I 
I 
I 
I 

. A&ti1i~J:PcP has uot'beeh ~ in well B:-l .sD1ce A1J~ 2000. Ai-wel1 LW-l3S, the fa 
~for thl!,~ guart~ 2001 ~was nondr:t£ctfor1hc finit time ~ JDbDitorUis'begnn~~t 

.' tlri$ iOcatiOu#a May 2000. "Par' tHe fourtfi quait.a" 2001,.produd·~·eb~ in:vml LW-ll~ f~1hc : 
~ ~~D Ncmim~'ioriO aIJd Ii sipificant ~ in 'th~ PCP toJ1cen~,~ o~ ~ , 

·LW.2Sahr,~rdstivtl;'~1~~ycrtbe·~2.Y~, ~et-semivolitiI~~~W=~llt _
, - ~ ~oDs, 'With most ~~ ~at I~'~ -17 ~gIL mel n~ '~g 44 I'si :(4- -. , 

, "~JpbCn~l ~~.~n Bi~. 'The Ii1cSt~ ~~oDs·~f~ c;~ (~.1J~~' 
~I~ :eihy~-m-, p;....im~ o-xyrdic; alid't.2.~~~) ';'.f:rt: g~ o~.at 

,- ~~11S Bt, LW-2S; andRW':'l,·'N~ 1Ht Dc.lioD ~dcd io mWL~ Tbe~st.e~ea ~ticnjs.of. ." 

~~.t:o~~enls~gcocmIly~'~weUsIU ~.RW-l;~ote~t'a-majQJifyofthesedetections ' 

m: ~sicbecs c:stimaU:sby ~ la~. ' 
- .'.: ~ .' . , . 

~ 

2.i3 LoWEJlWA.T2R-BEAmNG~ 

The ~water -!JWilit.Y ~ lam the lower ~-'bearing ?-o.ne:tiicticab!l ~ follo~ 
, ", ExCept far low level ~ cQD.centralions and -acetoDe eoI1QCDlrationS, In and L W·I0D 

ana1ytica1 ie5u1.ts were nondetcct. . ' 
. . . -

• fCP:nsdc~at&ix1oWa-l1J)1lewclls(J2.LW.-1D.LW~D.LW"UD~LW-l~,~.R1V-
,2) at con~tions ot,0.26 to 3.0 pgIL Uaing HP~~ctbod. 8270 S1M. . 

• Napb~. e DmI~ogeni.O :p~ was '4et=tcd'in 'Well aW-2 ~ 1.8 pgIL with :1!PA' 
-MethOd. ,8210. . 

• ,Other' B~~e n:sults wuc-lqJOtted as ll~fooc.tower ~DC wdIs:with tb,:.fo~~ 
a~tlqJ)8:, " " ' , 

4-~henol_ (.delmed I;!t'\Ipeli LW-ltD aUJi J.l!VL) 

": -2-Mdh,y"biphthatene (dd.eated,utwell LW-4D.t 1.4 pgIL and We1l11W·2 at 1.0J -pWJ..)' .' 

,. '.'bis(2-cthy~~ (detcotcd.at ~ wdls Mth CoD~atiOD$ u.:aA,iom 1'.0 
103.1 pgfL), 

• Sevcrai"iDlatile c:Om.PoJ,I.D~wer:e~td atlow ml~ons. including: 
.' '. .... - . 

~ Acetone (detectec1lt!.eiptw.ens-with J:OnCf!l1todiPIJS .~ging fimg S.O ).'gIL to 13~ :Jl&'L) 
" , 

- . ~Butanone [detected at:weDs Glh (6.4 pPI;l andL 'W-ltD I (S.6 J!8IL)] 

r-----------------
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.1 
I 
·1 
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I· 

. -, . 
- '8eDzefie(4et~tl:dat1vcli 0 at l~O I1g1i) ", 

Tabitne £~fed at wcl1s O·~ R at:l.4 B1JdlSIlWL. ~rely) 
'I; '. .' 

EtI\1'~{delec.ted~wen:R.W-2.at i~ I1g1L) 

m:: po-. .and 6-Xyl~o (ddectetI'at ~ wells:. at tDtai ~on~miti~~ TlmJiDg fnml 1.6 to 
'3:O~) . . .' ' 

l,3;S-trim.eibyThcozene and 1,.2.4-triDlell;tyll>cnzcD,c (bo1b co.QlJ.ds were. detected at 
, fwnwells,atindividual COJlCeDImW:i~'~g fioDi 1.1. to Zl.JlEVJ.) 

- ' ~c ~ ~ (at leaSt OD~ of the ~ '!'as ,ch:tcetcd at 
. BVCD weDs 14 iDdi'ridual ~DDS ranging nom 1.6 to ,200 JlgIL) .. . 

tert..Buiylb~c @elected at three welfs at coneentra1icnis ~'fiorn 1.1 to 4.9 pgIL) 

s~Buty~o{d~it'cisht w.el~ a1~~ftoml~ tg 23 pgIL) 

~~lto~ (d~iIt w~Q,GIA ap.9 pP.L imd ~aiLW~I2Dl .,~.2 '1'&'1-) , 

n~~lIleQt.Cuc {dclcg1cJf sd1hi'eeweUa ai.conceutIatious,ranging fiom Z.S tp 14MI1~}' . .' 
, TPH dicrid-nmge e«lDcentxaliODs WCl'e detected at seY.cn 1~ zai1~ 'wdIs Ij.t coocc;mrations ' 

nnging ';roiD O.3~ to 4.5 mgIL. . .',. . ' , 

• TPa ~.r.mg~' _d motor--oil range aiWyses W~ ~ oDIy for' well RW-2; 
:howevd,:the JabO'(3to1y RlSo'ped'ormcd'lheSe analyses at ~1l LW-9D. 0;D1y II. 11'Hgaspune
nmgc co.n~tic;m. 9f ~.Z mt/L W!lS JIetes:ied at well :R.W-2. 

• At least.One priorltypolJnl3nt tnelal was detected in each Jower zone wen f.e5ted. " follows: 
'.: . 

- Arseoic (de1ected"Jt ,all1awenOlJe W~n$ tested, J1Qlging at conteDbatiODs -uom 0.00610 
O.04ZIrigIL) 

• . Chromium (~at ~ wells at. f;lOt1CeIlImtiODS from. 0.005 10 0.010 mg/L) 

• CoppQ.' (detOOted 8t four lower zone wells with cODCeI!fl:ations ranging 1rom 0.003 Jo 
,O.o12.mWL) 

- ,~d(detcCte~ht.wdJi&t,cODcentratimlsl8JJginstromO.ODl to O.OO5m,g7L) 
.. . : ... 

- , Zioc (ddClrted a1DiD~ 1~2D1lC wells al,C~ nmsmg funD 0.010 ~ ()..ozz ' 
JDg/L). ' 

, In SUDDDaXY. the au~yticalremli:s ~ the lower zone Wells indicalC that l'CP ~ ~ 111. . . , ' "; 

'mo.aitoring l~1iODS ~ ~ IDghest &b:ction Iloteti at LW-3D (~.O 1lWL) duriDglbe rod quartI:I' 2001 \~ 'tf.t 
~ ~ this ~ the ~ PCP ~~D. at tbi:;.w~U .d.at-weDs LW-I0. ,Also, pcp hils not ~.,.1 ~ 6u.~ 
beeD .cktecWd at :w~n 12 sin~ ~ 1999. 'N8JI}lthalCM was d~ .m weD ~W-2 at a {x~l'r"''h 
CODceutratio.xl ()~ 1.8 .JiWL 'Witb EPA Method 8270. Cml~ of ~ oIbet d.eteW:d semiYplalilc (,/ >t 
'compotUld$ aid DOl'exceed 7.0J I.l~ (2M,etbylnaphthaIene.at RW"!~.' mlJVJted to;ncentratioDB pf most . 

.detecte!l volatile CODlJ»OuItds w~ obscivc:d in weDs G~ 0, R. ~ RW-2. with DoDe ~ecding 2OD' 

,------I -: DEQ 020B43 
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ORAFT - PRELIMINARY RESULTS - FOR OISCUSSION PURPOSES ONLY - ORAFT 

Preliminary Round 2a Surface Sediment Sampling Results· KopperslTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth Analyte 
Detect Flag Value Qualifiers 

(em) (em) (Y or N) 

0 29 1,2,3,4,6,7,8-Heptachlorodibenzofuran Y 7.537 
0 20 1 ,2,3,4,6,7 ,8-Heptachlorodibenzofuran Y 37.058 
0 29 1,2,3,4,6,7,8-Heptachlorodibenzo-j}{lioxin Y 246.964 

-·0 20 1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin Y 247.172 
0 29 1,2,3,4,7,8,9-Heptachlorodibenzofuran Y 0.227 J 
0 20 1 ,2,3,4,7 ,8,9-Heptachlorodibenzofuran Y 2.425 
0 29 1,2,3,4,7,8-Hexachlorodibenzofuran Y 0.813 J 
0 20 1,2,3,4,7,8-Hexachlorodibenzofuran Y 2.434 
0 29 1,2,3,6,7,8-Hexachlorodibenzofuran Y 0.294 J 
0 20 1,2,3,6,7,8-Hexachlorodibenzofuran Y 1.816 
0 29 1,2,3,6,7,8-Hexaehlorodibenzo-p-dioxin Y 8.947 
0 20 1,2,3,6,7,8-Hexaehlorodibenzo-p-dioxin Y 9.913 
0 29 1,2,3,7,8,9-Hexachlorodibenzofuran Y 0.162 J 
0 20 1,2,3,7,8,9-Hexachlorodibenzofuran Y 0.426 J 
0 29 1,2,3,7,8,9-Hexaehlorodibenzo-p-dioxin Y 11.458 
0 20 1,2,3,7,8,9-Hexaehlorodibenzo-p-dioxin Y 6.051 
0 29 1,2,3,7,8-Pentachlorodibenzofuran Y 0.44 J 
0 20 1,2,3,7,8-Pentachlorodibenzofuran Y 0.559 J 
0 29 1,2,3,7,8-Pentachlorodibenzo-j}{lioxin Y 0.428 J 
0 20 1,2,3,7,8-Pentachlorodibenzo-j}{lioxin Y 1.069 
0 29 2,3,4,6,7,8-Hexachlorodibenzofuran Y 0.301 J 
0 20 2,3,4,6,7,8-Hexachlorodibenzofuran Y 2.628 
0 29 2,3,4,7,8-Pentachlorodibenzofuran Y 0.563 J 
0 20 2,3,4,7,8-Pentachlorodibenzofuran Y 0.565 J 
0 29 2,3,7,8-T etrachlorodibenzofuran Y 0.694 
0 20 2,3,7,8-Tetrachlorodibenzofuran Y 0.339 
0 20 2,3,7,8-Tetraehlorodibenzo-p-dioxin Y 0.168 J 
0 22 2,4'-000 Y 0.113 NJ 
0 20 2,4'-000 Y 0.319 NJ 
0 20 2,4'-00E Y 1.4 NJ 
0 20 2,4'-00T Y 0.279 J 
0 22 2-Methylnaphthalene Y 0.77 J 
0 29 2-Methylnaphthalene Y 7 
0 20 2-Methylnaphthalene Y 4 
0 22 4,4'-000 Y 0.385 J 
0 20 4,4'-000 Y 1.03 NJ 
0 22 4,4'-00E Y 0.19 J 
0 20 4,4'-00E Y 0.671 NJ 
0 22 4,4'-00T Y 0.511 J 
0 20 4,4'-00T Y 1.07 NJ 
0 29 4-Methylphenol Y 11 
0 22 Acenaphthene Y 3.5 
0 29 Acenaphthene Y 25 
0 20 Acenaphthene Y 3.2 
0 22 Acenaphthylene Y 2.6 
0 29 Acenaphthylene Y 8.2 
0 20 Acenaphthylene Y 7.7 

( 

LWG00361 
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DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Surface Sediment Sampling Results· KopperslTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth Analyte Detect Flag 
Value Qualifiers 

(cm) (cm) (Y orN) 

0 20 Aldrin Y 0.798 NJ 
0 22 alpha-Hexachlorocyclohexane Y 0.116 NJ 
0 20 alpha-Hexachlorocyclohexane Y 0.137 NJ 
0 22 Aluminum Y 7940 
0 29 Aluminum Y 21200 
0 20 Aluminum Y 11600 
0 29 Ammonia Y 83.9 
0 20 Ammonia Y 36.5 
0 22 Anthracene Y 2.9 
0 29 Anthracene Y 20 
0 20 Anthracene Y 13 
0 22 Antimony Y 0.07 J 
0 29 Antimony Y 0.11 J 
0 20 Antimony Y 0.07 J 
0 29 Aroclor 1248 Y 5.4 
0 22 Aroclor 1260 Y 4.8 
0 29 Aroclor 1260 Y 8 
0 20 Aroclor 1260 Y 9.2 
0 22 Arsenic Y 3.04 
0 29 Arsenic Y 3.57 
0 20 Arsenic Y 9.72 
0 22 Benz(a)anthracene Y 9 
0 29 Benz(a)anthracene Y 84 
0 20 Benz( a)anthracene Y 58 
0 22 Benzo(a)pyrene Y 13 
0 29 Benzo(a)pyrene Y 94 
0 20 Benzo(a)pyrene Y 85 
0 22 Benzo(b)f1uoranthene Y 15 
0 29 Benzo(b)f1uoranthene Y 130 
0 20 Benzo(b)fluoranthene Y 100 
0 22 Benzo(g,h,i)perylene Y 15 
0 29 Benzo(g,h,i)perylene Y 68 
0 20 Benzo(g,h, i)perylene Y 86 
0 22 Benzo(k)fluoranthene Y 4.4 
0 29 Benzo(k)fluoranthene Y 46 
0 20 Benzo(k)fluoranthene Y 32 
0 29 Benzyl alcohol Y 7.1 J 
0 22 beta-Hexachlorocydohexane Y 2.91 NJ 
0 20 beta-Hexachlorocydohexane Y 4.06 NJ 
0 29 Bis(2-ethylhexyl) phthalate Y 51 
0 20 Bis(2-ethylhexyl) phthalate y' 45 
0 22 Cadmium Y 0.09 
0 29 Cadmium Y 0.298 
0 20 Cadmium Y 0.14 
0 29 Carbazole Y 6.3 J 
0 20 Carbazole Y 5.6 J 
0 20 Chloroform Y 0.091 J 

2 c-;-LWG00362 
-~ --- ----~----
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DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Surface Sediment Sampling Results - KopperslTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth Analyte 
Detect Flag 

Value Qualifiers 
(cm) (cm) (Y orN) 

0 22 Chromium Y 10.1 
0 29 Chromium Y 26.3 
0 20 Chromium Y 14.6 
0 22 Chrysene Y 13 
0 29 Chrysene Y 150 
0 20 Chrysene Y 85 
0 20 cis-Chlordane Y 0.195 NJ 
0 22 Copper Y 11.9 
0 29 Copper Y 34.4 
0 20 Copper Y 15.8 
0 20 delta-Hexachlorocyclohexane Y 0.644 NJ 
0 22 Dibenz(a,h)anthracene Y 1.6 J 
0 29 Dibenz(a,h)anthracene Y 16 
0 20 Dibenz( a,h)anthracene Y 13 
0 22 Dibenzofuran Y 0.92 J 
0 29 Dibenzofuran Y 7.6 
0 20 Dibenzofuran Y 2.2 J 
0 29 Dibutyl phthalate Y 5.3 J 
0 20 Dibutyl phthalate Y 12 
0 29 Diesel Range Hydrocarbons Y 92 J 
0 20 Diesel Range Hydrocarbons Y 35 J 
0 20 Endrin Y 0.055 NJ 
0 22 Endrin ketone Y 0.097 NJ 
0 20 Endrin ketone Y 1.07 NJ 
0 22 Fluoranthene Y 28 
0 29 Fluoranthene Y 220 
0 20 Fluoranthene Y 150 
0 22 Fluorene Y 1.3 J 
0 29 Fluorene Y 17 
0 20 Fluorene Y 4.3 
0 29 Heptachlorodibenzofuran homologs Y 19.189 
0 20 Heptachlorodibenzofuran homologs Y 134.296 
0 29 Heptachlorodibenzo-p-dioxin homologs Y 1025.117 
0 20 Heptachlorodibenzo-p-dioxin homo logs Y 472.64 
0 22 Hexachlorobenzene Y 1.72 NJ 
0 29 Hexachlorodibenzofuran homologs Y 11.343 
0 20 Hexachlorodibenzofuran homologs Y 62.858 
0 29 Hexachlorodibenzo-p-dioxin homologs Y 157.584 
0 20 Hexachlorodibenzo-p-dioxin homologs Y 60.984 
0 22 Hexachloroethane Y 0.9 J 
0 22 Indeno(1,2,3-cd)pyrene Y 11 
0 29 Indeno(1,2,3-cd)pyrene Y 71 
0 20 Indeno( 1, 2,3-cd)pyrene Y 82 
0 22 Lead Y 11.6 
0 29 Lead Y 15.1 
0 20 Lead Y 16 
0 22 Mercury Y 0.012 J 
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Units 

mg/kg 
mglkg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
uglkg 
mg/kg 
mg/kg 
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DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Surface Sediment Sampling Results· KopperslTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth Analyte Detect Flag Value Qualifiers 
(cm) (cm) (Y or N) 

0 29 Mercury Y 0.252 
0 20 Mercury Y 0.032 
0 22 Methoxychlor Y 0.29 NJ 
0 20 Methoxychlor Y 2.45 J 
0 29 Methyl tert-butyl ether Y 0.84 J 
0 29 Naphthalene Y 14 
0 20 Naphthalene Y 8.7 
0 22 Nickel Y 12.4 J 
0 29 Nickel Y 23.8 J 
0 20 Nickel Y 16.9 J 
0 29 Octachlorodibenzofuran Y 11.476 
0 20 Octachlorodibenzofuran y 110.931 
0 29 Octachlorodibenzo-p-dioxin y 1230.736 J 
0 20 Octachlorodibenzo-p-dioxin y 2250.706 J 
0 29 Pentachlorodibenzofuran homologs Y 4.932 
0 20 Pentachlorodibenzofuran homologs Y 20.955 
0 29 Pentachlorodibenzo-p-dioxin homologs Y 8.048 
0 20 Pentachlorodibenzo-p-dioxin homologs Y 7.639 
0 20 Pentachlorophenol Y 4.6 J 
0 22 Phenanthrene Y 13 
0 29 Phenanthrene Y 96 
0 20 Phenanthrene Y 44 
0 22 Pyrene Y 32 
0 29 Pyrene Y 160 
0 20 Pyrene Y 140 
0 29 Residual Range Hydrocarbons Y 370 J 
0 20 Residual Range Hydrocarbons Y 240 J 
0 22 Silver Y 0.032 
0 29 Silver Y 0.183 
0 20 Silver Y 0.049 
0 29 Sulfide(S} Y 16.3 
0 29 Tetrachlorodibenzofuran homologs Y 1.743 
0 20 Tetrachlorodibenzofuran homologs Y 3.268 
0 29 Tetrachlorodibenzo-p-dioxin homologs Y 0.165 
0 20 T etrachlorodibenzo-p-dioxin homologs Y 1.253 
0 22 trans-Chlordane Y 0.059 J 
0 20 trans-Chlordane Y 0.159 
0 22 trans-Nonachlor Y 0.038 NJ 
0 22 Zinc Y 56.2 
0 29 Zinc Y 111 
0 20 Zinc Y 65.6 

Units 

mglkg 
mglkg 
uglkg 
ug/kg 
uglkg 
ug/kg 
ug/kg 
mg/kg 
mg/kg 
mglkg 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 
pg/g 

uglkg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
pg/g 
pg/g 
pg/g 
pg/g 
ug/kg 
ug/kg 
ug/kg 
mglkg 
mglkg 
mglkg 

Bold indicates an analy1e/contaminant detected in/on facility soils and/or groundwater and adjacent/receiving river sediments. 
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DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Subsurface Sediment Sampling Results· KopperslTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth 
Analyte 

Detect Flag 
Value Qualifiers Units 

(cm) (cm) (Y or N) 

30 77 1,2,3.4,6,7,8-Heptachlorodibenzofuran Y 8.198 pg/g 
77 151 1,2,3.4,6,7,8-Heptachlorodibenzofuran Y 9.114 pg/g 
30 145 1,2,3.4,6,7,8-Heptachlorodibenzofuran Y 2.96 T pg/g 

261 340 1,2,3.4,6.7,8-Heptachlorodibenzofuran Y 0.012 J pg/g 
30 77 1,2,3.4,6.7,8-Heptachlorodibenzo-p-dioxin Y 58.8 pg/g 
77 151 1,2,3.4,6.7,8-Heptachlorodibenzo-p-dioxin Y 28.699 pg/g 
30 145 1,2,3.4,6.7,8-Heptachlorodibenzo-p-dioxin Y 2.63 T pg/g 

145 261 1,2,3.4,6.7,8-Heptachlorodibenzo-p-dioxin Y 0.053 J pg/g 
30 77 1,2,3.4.7,8,9-Heptachlorodibenzofuran Y 0.548 J pg/g 
30 145 1,2,3.4,7,8,9-Heptachlorodibenzofuran Y 0.0715 JT pg/g 
30 77 1,2,3.4.7,8-Hexachlorodibenzofuran Y 0.999 pg/g 
77 151 1,2,3.4.7,8-Hexachlorodibenzofuran Y 2.395 pg/g 
30 145 1,2,3.4,7,8-Hexachlorodibenzofuran Y 0.275 JT pg/g 

145 261 1,2,3.4,7,8-Hexachlorodibenzofuran Y 0.015 J pg/g 
261 340 1,2,3.4,7,8-Hexachlorodibenzofuran Y 0.014 J pg/g 
30 77 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin Y 0.599 J pg/g 
77 151 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin Y 0.205 J pg/g 
30 145 1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin Y 0.041 JT pg/g 
30 77 1,2,3,6,7,8-Hexachlorodibenzofuran Y 0.576 J pg/g 
77 151 1,2,3,6,7,8-Hexachlorodibenzofuran Y 1.071 pg/g 

276 312 1,2,3,6,7,8-Hexachlorodibenzofuran Y 0.039 J pg/g 
30 145 1,2,3,6,7,8-Hexachlorodibenzofuran Y 0.241 JT pgl[ 
30 77 1,2,3,6,7,S-Hexachlorodibenzo-p-dioxin Y 3.12S pgig-
77 151 1,2,3,6,7,S-Hexachlorodibenzo-p-dioxin Y 1.161 pg/g 

276 312 1,2,3,6,7,S-Hexachlorodibenzo-p-dioxin Y 0.084 J ~g/g 

30 145 1,2,3,6,7,S-Hexachlorodibenzo-p-dioxin Y 0.233 JT pg/g 
30 145 1,2,3.7 ,8,9-Hexachlorodibenzofuran Y 0.011 JT pg/g 
30 77 1,2,3,7,S,9-Hexachlorodibenzo-p-dioxin Y 1.762 pg/g 
77 151 1,2,3,7,S,9-Hexachlorodibenzo-p-dioxin Y 0.597 J pg/g 

276 312 1,2,3,7,S,9-Hexachlorodibenzo-p-dioxin Y 0.05 J pg/g 
30 145 1,2,3,7,S,9-Hexachlorodibenzo-p-dioxin Y 0.16 JT pglg 

261 340 1,2,3,7,S,9-Hexachlorodibenzo-p-dioxin Y 0.017 J pg/g 
30 77 1,2,3.7,8-Pentachlorodibenzofuran Y 0.41 J pg/g 
77 151 1,2,3,7,8-Pentachlorodibenzofuran Y 1.157 pgl[ 

276 312 1,2,3,7,8-Pentachlorodibenzofuran Y 0.016 J pg/g 
30 145 1,2,3.7,8-Pentachlorodibenzofuran Y 0.072 JT Il9& 
30 77 1,2,3,7,8-Pentachlorodibenzo-p-dioxin Y 0.332 J pg/g 
77 151 1,2,3.7,8-Pentachlorodibenzo-p-dioxin Y 0.138 J pg/g 
30 145 1,2,3,7,8-Pentachlorodibenzo-p-dioxin Y 0.058 JT pg/g 
30 77 2,3,4,6,7,8-Hexachlorodibenzofuran Y 0.593 J pg/g 
77 151 2,3,4,6,7,8-Hexachlorodibenzofuran Y 0.298 J pg/g 
30 145 2,3,4,6,7,8-Hexachlorodibenzofuran Y 0.129 JT pg/g 
30 77 2,3,4,7,8-Pentachlorodibenzofuran Y 0.244 J pg/g 
77 151 2,3,4,7,8-Pentachlorodibenzofuran Y 0.515 J pg/g 
30 145 2,3,4,7,8-Pentachlorodibenzofuran Y 0.0825 JT pg/g 
30 77 2,3,7,8-T etrachlorodibenzofuran Y 0.366 pg/g 
77 151 2,3,7,8-Tetrachlorodibenzofuran Y 0.624 pg/g 
77 151 2,3, 7,S-Tetrachlorodibenzo-p-dioxin Y 0.1 J pglg 

261 340 2.4'-DDE Y 0.177 J uglkJl 
30 77 2-Methylnaphthalene Y 6.9 ug/kg 
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DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Subsurface Sediment Sampling Results· KoppersJTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth 
Analyte 

Detect Flag 
Value Qualifiers 

(cm) (cm) (Y orN) 

77 151 2-Methylnaphthalene Y 130 
276 312 2-Methylnaphthalene Y 5 
30 145 2-Methylnaphthalene Y 9.2 

145 261 2-Methylnaphthalene Y 3.9 
261 340 2-Methylnaphthalene Y 0.73 J 
77 151 4-Methylphenol Y 25 J 

145 261 4-Methylphenol Y 5.1 J 
30 77 Acenaphthene Y 31 
77 151 Acenaphthene Y 210 

276 312 Acenaphthene Y 4.1 
30 145 Acenaphthene Y 1.7 J 

145 261 Acenaphthene Y 1.7 J 
30 77 Acenaphthylene Y 8.4 
77 151 Acenaphthylene Y 61 

276 312 Acenaphthylene Y 3.1 
30 145 Acenaphthylene Y 3.6 

145 261 Acenaphthylene Y 5.1 
30 77 Acetone Y 17 
77 151 Acetone Y 12 

276 312 Acetone Y 31 
145 261 Acetone Y 110 
145 261 Acrolein Y 1.4 J 
30 145 alpha-Hexachlorocyclohexane Y 0.552 NJ 

145 261 alpha-Hexachlorocyclohexane Y 0.972 NJ 
30 77 Aluminum Y 13300 
77 151 Aluminum Y 23900 

276 312 Aluminum Y 16700 
30 145 Aluminum Y 9810 T 

145 261 Aluminum Y 15800 
261 340 Aluminum Y 11000 
30 77 Anthracene Y 18 
77 151 Anthracene Y 110 

276 312 Anthracene Y 4.2 
30 145 Anthracene Y 6.9 

145 261 Anthracene Y 4.9 
30 77 Antimony Y 0.31 J 
77 151 Antimony Y 0.45 J 

276 312 Antimony Y 0.13 J 
30 77 Arsenic Y 2.61 
77 151 Arsenic Y 4.99 

276 312 Arsenic Y 2.08 
30 145 Arsenic Y 2.79 T 

145 261 Arsenic Y 3.35 
261 340 Arsenic Y 1.86 
30 77 Benz(a)anthracene Y 63 
77 151 Benz(a)anthracene Y 330 

276 312 Benz(a)anthracene Y 5.1 
30 145 Benz(a)anthracene Y 22 

145 261 Benz( a)anthracene Y 11 
30 77 Benzene Y 0.12 J 
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Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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ug/kg 
ug/kg 
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ug/kg 
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DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Subsurface Sediment Sampling Results· KopperslTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth 
Analyte 

Detect Flag 
Value Qualifiers 

(cm) (cm) (Y or N) 

276 312 Benzene Y 0.14 J 
30 145 Benzene Y 0.37 J 

145 261 Benzene Y 1.4 
261 340 Benzene Y 0.55 J 
30 77 Benzo(a)pyrene Y 70 
77 151 Benzo(a)pyrene Y 410 

276 312 Benzo(a)pyrene Y 7 
30 145 Benzo(a)pyrene Y 24 

145 261 Benzo(a)pyrene Y 15 
30 77 Benzo(b )fluoranthene Y 67 
77 151 Benzo(b )fluoranthene Y 270 

276 312 Benzo(b )fluoranthene Y 4.4 
30 145 Benzo(b )fluoranthene Y 23 

145 261 Benzo(b )fluoranthene Y 14 
30 77 Benzo(g,h,i)perylene Y 60 
77 151 Benzo(g,h,i)perylene Y 330 

276 312 Benzo(g,h,i)perylene Y 7.1 
30 145 Benzo(g,h,i)perylene Y 23 

145 261 Benzo(g,h,i)perylene Y 19 
30 77 Benzo(k)fluoranthene Y 58 
77 151 Benzo(k)fluoranthene Y 240 

276 312 Benzo(k)fluoranthene Y 4 
30 145 Benzo(k)fluoranthene Y 6.7 

145 261 Benzo(k)fluoranthene Y 4.6 
30 145 beta-Endosulfan Y 0.307 NJ 

145 261 beta-Endosulfan Y 0.277 NJ 
30 145 beta-Hexachlorocyclohexane Y 4.11 NJ 

145 261 beta-Hexachlorocyclohexane Y 4.49 J 
261 340 beta-Hexachlorocyclohexane Y 0.743 NJ 
30 77 Bis(2-ethylhexyl) phthalate Y 33 
77 151 Bis(2·ethylhexyl) phthalate Y 25 J 

276 312 Bis(2·ethylhexyl) phthalate Y 6.8 J 
145 261 Bis(2-ethylhexyl) phthalate Y 63 
30 77 Cadmium Y 0.15 
77 151 Cadmium Y 0.68 

276 312 Cadmium Y 0.09 
30 145 Cadmium Y 0.0915 T 

145 261 Cadmium Y 0.121 
261 340 Cadmium Y 0.08 
30 77 Carbazole Y 4.8 J 
77 151 Carbazole Y 17 J 

145 261 Chloroform Y 0.093 J 
30 77 Chromium Y 18.9 
77 151 Chromium Y 32.3 

276 312 Chromium Y 23.9 
30 145 Chromium Y 13.6 T 

145 261 Chromium Y 19.5 
261 340 Chromium Y 14.2 
30 77 Chrysene Y 94 
77 151 Chrysene Y 440 
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Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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ug/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
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mg/kg 
mg/kg 
mg/kg 
ug/kg 
ug/kg 
ug/kg 
mg/kg 
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mg/kg 
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DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Subsurface Sediment Sampling Results· KopperslTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth 
Analyte 

Detect Flag 
Value Qualifiers Units 

(cm) (cm) (Y orN) 

276 312 Chrysene Y 7.8 ug/kg 
30 145 Chrysene Y 36 ug/kg 

145 261 Chrysene Y 14 ug/kg 
30 77 Copper Y 18 mg/kg 
77 151 Copper Y 33.5 mg/kg 

276 312 Copper Y 35.4 mg/kg 
30 145 Copper Y 11.6 T mg/kg 

145 261 Copper Y 17.3 mg/kg 
261 340 Copper Y 12.4 mg/kg 

30 77 Dibenz( a,h )anthracene y 8.6 ug/kg 
77 151 Dibenz( a,h )anthracene y 43 ug/kg 

276 312 Dibenz( a,h )anthracene y 0.57 J ug/kg 
30 145 Dibenz(a,h )anthracene Y 4 ug/kg 

145 261 Dibenz(a,h)anthracene Y 1.7 J ug/kg 
30 77 Dibenzofuran Y 4.8 ug/kg 
77 151 Dibenzofuran Y 46 ug/kg 

276 312 Dibenzofuran Y 2.5 J ug/kg 
30 145 Dibenzofuran Y 1 J ug/kg 

145 261 Dibenzofuran Y 1.2 J ug/kg 
30 77 Dibutyl phthalate Y 4.1 J ug/kg 
30 145 Dibutyl phthalate Y 7.4 J ug/kg 

261 340 Dibutyl phthalate Y 3.8 J ug/kg 
30 77 Diesel Range Hydrocarbons Y 39 JT mg/kg 
77 151 Diesel Range Hydrocarbons Y 260 J mg/kg 
30 145 Diesel Range Hydrocarbons Y 64 JT mg/kg 

145 261 Diesel Range Hydrocarbons Y 24 J mg/kg 
145 261 Ethyl benzene Y 0.29 J ug/kg 
30 77 Fluoranthene Y 140 ug/kg 
77 151 Fluoranthene Y 640 ug/kg 

276 312 Fluoranthene Y 17 ug/kg 
30 145 Fluoranthene Y 20 ug/kg 

145 261 Fluoranthene Y 20 ug/kg 
30 77 Fluorene Y 8.4 ug/kg 
77 151 Fluorene Y 76 ug/kg 

276 312 Fluorene Y 3.8 ug/kg 
30 145 Fluorene Y 3.1 ug/kg 

145 261 Fluorene Y 2.7 ug/kg 
30 145 gamma-Hexachlorocyclohexane Y 3.78 NJ ug/kg 

145 261 gamma-Hexachlorocyclohexane Y 4.6 NJ ug/kg 
261 340 gamma-Hexachlorocyclohexane Y 1.36 NJ ug/kg 
30 77 Heptachlorodibenzofuran homo logs Y 24.548 pg/g 
77 151 Heptachlorodibenzofuran homologs Y 30 pg/g 

276 312 Heptachlorodibenzofuran homologs Y 1.031 pg/g 
30 145 Heptachlorodibenzofuran homologs Y 5.3 T pg/g 

261 340 Heptachlorodibenzofuran homologs Y 0.012 pg/g 
30 77 Heptachlorodibenzo-p-dioxin homologs Y 112.186 pg/g 
77 151 Heptachlorodibenzo-p-dioxin homologs Y 70.296 pg/g-

276 312 Heptachlorodibenzo-p-dioxin homologs Y 4.342 pg/g 
30 145 Heptachlorodibenzo-p-dioxin homologs Y 5.91 T pg/g 

145 261 Heptachlorodibenzo-p-dioxin homologs Y 0.12 pg/g 
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Sample 
Location 

C062 
C062 
C061 
C061 
C061 
C062 
C062 
C062 
C061 
C061 
C061 
C062 
C062 
C062 
C062 
C061 
C061 
C061 
C062 
C062 
C061 
C061 
C061 
C062 
C062 
C062 
C061 
C061 
C061 
C062 
C062 
C062 
C061 
C061 
C061 
C062 
C062 
C062 
C062 
C062 
C061 
C061 
C061 
C062 
C061 
C061 
C061 
C062 
C062 
C062 

DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Subsurface Sediment Sampling Results - KopperslTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth 
Analyte 

Detect Flag 
Value Qualifiers 

(cm) (cm) (Y orN) 

261 340 Heptachlorodibenzo-p-dioxin homologs Y 0.224 
145 261 Hexachlorobenzene Y 5.04 J 

30 77 Hexachlorodibenzofuran homologs Y 14.866 
77 151 Hexachlorodibenzofuran homo logs Y 16.811 

276 312 Hexachlorodibenzofuran homologs Y 0.59 
30 145 Hexachlorodibenzofuran homologs Y 4.32 T 

145 261 Hexachlorodibenzofuran homologs Y 0.015 
261 340 Hexachlorodibenzofuran homologs Y 0.014 
30 77 Hexachlorodibenzo-p-dioxin homo logs Y 19.555 
77 151 Hexachlorodibenzo-p-dioxin homologs Y 9.984 

276 312 Hexachlorodibenzo-p-dioxin homologs Y 0.882 
30 145 Hexachlorodibenzo-p-dioxin homologs Y 2.31 T 

145 261 Hexachlorodibenzo-p-dioxin homo logs Y 0.023 
261 340 Hexachlorodibenzo-p-dioxin homologs Y 0.109 
145 261 Hexachloroethane Y 6.37 J 
30 77 Indeno(1,2,3-cd)pyrene Y 54 
77 151 Indeno(1,2,3-cd)pyrene Y 300 

276 312 Indeno(1,2,3-cd)pyrene Y 5 
30 145 Indeno( 1, 2,3-cd)pyrene Y 18 

145 261 Indeno(1,2,3-cd)pyrene Y 13 
30 77 Lead Y 11.4 
77 151 Lead Y 26.8 

276 312 Lead Y 3.47 
30 145 Lead Y 9.19 T 

145 261 Lead Y 5.64 
261 340 Lead Y 2.87 
30 77 Mercury Y 0.035 
77 151 Mercury Y 1.08 

276 312 Mercury Y 0.07 
30 145 Mercury Y 0.034 T 

145 261 Mercury Y 0.032 
261 340 Mercury Y 0.011 J 
30 77 Methyl tert-butyl ether Y 1.2 
77 151 Methyl tert-butyl ether Y 0.4 J 

276 312 Methyl tert-butyl ether Y 0.43 J 
30 145 Methyl tert-butyl ether Y 0.31 J 

145 261 Methyl tert-butyl ether Y 0.72 J 
261 340 Methyl tert-butyl ether Y 0.6 J 
145 261 Methylethyl ketone Y 22J 
261 340 Methylethyl ketone Y 2.2 J 
30 77 Naphthalene Y 13 
77 151 Naphthalene Y 270 

276 312 Naphthalene Y 21 
145 261 Naphthalene Y 0.66 J 
30 77 Nickel Y 19.4 
77 151 Nickel Y 26.3 

276 312 Nickel Y 24 
30 145 Nickel Y 15.6 T 

145 261 Nickel Y 19.7 
261 340 Nickel Y 16.9 
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Units 
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Sample 
Location 

C061 
C061 
C062 
C062 
C061 
C061 
C062 
C062 
C061 
C061 
C061 
C062 
C061 
C061 
C062 
C062 
C061 
C061 
C061 
C062 
C062 
C062 
C061 
C061 
C061 
C062 
C062 
C061 
C062 
C062 
C061 
C062 
C061 
C061 
C061 
C062 
C062 
C062 
C061 
C061 
C061 
C062 
C061 
C061 
C061 
C062 
C062 
C061 
C061 
C062 

DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Subsurface Sediment Sampling Results· KopperslTime Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth 
Analyte 

Detect Flag 
Value Qualifiers 

(em) (em) (Y orN) 

77 151 N-Nitrosodiphenylamine Y 37 J 
77 151 Octachlorodibenzofuran Y 18.761 
30 145 Octachlorodibenzofuran Y 1.9 JT 

145 261 Octachlorodibenzofuran Y 0.033 J 
30 77 Octaehlorodibenzo-p-dioxin y 356.101 
77 151 Octaehlorodibenzo-p-dioxin y 329.006 
30 145 Octaehlorodibenzo-p-dioxin y 24.6 T 

145 261 Octaehlorodibenzo-p-dioxin y 0.499 J 
30 77 Pentachlorodibenzofuran homologs Y 6.36 
77 151 Pentachlorodibenzofuran homologs Y 9.023 

276 312 Pentachlorodibenzofuran homologs Y 0.419 
30 145 Pentachlorodibenzofuran homologs Y 3.83 T 
30 77 Pentachlorodibenzo-p-dioxin homologs Y 2.841 
77 151 Pentachlorodibenzo-p-dioxin homologs Y 1.625 
30 145 Pentachlorodibenzo-p-dioxin homologs Y 0.729 T 

261 340 Pentachlorodibenzo-p-dioxin homologs Y 0.017 
30 77 Phenanthrene Y 100 
77 151 Phenanthrene Y 830 

276 312 Phenanthrene Y 23 
30 145 Phenanthrene Y 27 

145 261 Phenanthrene Y 18 
261 340 Phenol Y 2.9 J 
30 77 Pyrene Y 160 
77 151 Pyrene Y 860 

276 312 Pyrene Y 26 
30 145 Pyrene Y 65 

145 261 Pyrene Y 40 
77 151 Residual Range Organics Y 420 J 
30 145 Residual Range Organics Y 150 JT 

145 261 Residual Range Organics Y 71 J 
77 151 Selenium Y 0.08 J 

145 261 Selenium Y 0.05 J 
30 77 Silver Y 0.085 
77 151 Silver Y 0.264 

276 312 Silver Y 0.036 
30 145 Silver Y 0.0285 T 

145 261 Silver Y 0.047 
261 340 Silver Y 0.021 J 
30 77 Tetrachlorodibenzofuran homologs Y 2.505 
77 151 Tetrachlorodibenzofuran homologs Y 4.182 

276 312 Tetrachlorodibenzofuran homologs Y 0.05 
30 145 Tetrachlorodibenzofuran homologs Y 1.23 T 
30 77 Tetraehlorodibenzo-p-dioxin homologs Y 0.365 
77 151 Tetraehlorodibenzo-p-dioxin homo logs Y 1.055 

276 312 Tetrachlorodibenzo-p-dioxin homo logs Y 0.048 
30 145 Tetrachlorodibenzo-p-dioxin homologs Y 0.297 T 

261 340 Tetrachlorodibenzo-p-dioxin homologs Y 0.027 
30 77 Trichloroethene Y 0.2 J 

276 312 Trichloroethene Y 0.71 J 
30 145 Trichloroethene Y 0.51 J 
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Units 

ug/kg 
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ug/kg 
ug/kg 
ug/kg 
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Sample 
Location 

C062 
C062 
C061 
C061 
C061 
C062 
C062 
C062 

DRAFT - PRELIMINARY RESULTS - FOR DISCUSSION PURPOSES ONLY - DRAFT 

Preliminary Round 2a Subsurface Sediment Sampling Results· Koppers/Time Oil Facility 
Portland Harbor Superfund Site Study Area 

Upper Depth Lower Depth Analyte Detect Flag 
Value Qualifiers (em) (em) (Y or N) 

145 261 Trichloroethene Y 2.9 
261 340 Trichloroethene Y 0.72 J 

30 77 Zinc Y 87.9 
77 151 Zinc Y 198 

276 312 Zinc Y 57.1 
30 145 Zinc Y 54.6 T 

145 261 Zinc Y 53.4 
261 340 Zinc Y 44.8 

Bold indicates an analyte/contaminant detected in/on facility soils and/or groundwater and adjacent/receiving river sediments. 
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Units 

ug/kg 
ug/kg 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

URGENT LEGAL MATTER 

. . REGION 10 
1200 Sixth Avenue 

Seattle. Washington 98101 

. PRIORITY OVERNIGHT MATI.. REQUESTED 

Jill M. Blundon 
President 

April 28, 2006 

Beazer East, Inc.lBeazer Materials & Services, Inc. 
1 Oxford Centre #3000 
Pittsburgh, PA 15219 

Re: Notice of Potential· Liability for the Portland Harbor Superfund Site: Portland, 
Oregon 

Dear Jill M. Blundon: 

The United States Environmental Protection Agency ("EPA") is contacting you and your 
company regarding activities connected with the Portland Harbor Supeifund Site (the "Site") 
located in Portland, Oregon: EPA believes your company mid other potentially responsible 
parties ("PRPs") at the Site may be liable for money expended by EPA for response actions at 
the Site under the Comprehensive Environmental Response, Compensation, and Liability Act, as 
amended ("CERCLA"), commonly known as the federal Superfund law. . 

EPA is contacting you and your company to confirm your potential responsibility for response 
cOsts incurred in the Portland Harbor Superfund Site and to request that you participate in the 
ongoing studies being undertaken, referred to as the remedial investigation and feasibility study 
(RIIFS). In response to the notice letters issued in 2000, 10 cooperating notice letter recipients 
entered into an Administrative Order on Consent ("AOC'') withEP A for the perfoImance of a 
RIlFS for the Site. These cooperating parties, along with five other notice letter recipients, have 
fOImed a coalition of private and public entities, known as the Lower Willamette Group 
("L WO"). to jointly perfoIm the RIlFS pursuant to the AOC. EPA is now providing you an 
opportunity to join in the investigation of the Site. 

The parties who signed the AOC have conducted, with EPA oversight, extensive data collection 
and evaluation efforts. However, more data collection and analysis is required to detennfue the 
nature and extent of contamination and evaluate the risks to human health and the environment at 
the Site. RIlFS and PRP search efforts to date have confirmed your potential liability for the .. 
contamination at the Site. Therefore, EPA is requesting that you become a cooperating party for 
the RIJFS by participating in the L WO and entering into the AOC. A copy orthe AOC is 
attached for your review. 

LWG0060S 
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Explanation of Potential Liability 

_ Under Section 107(a) of CERCLA, PRPs may be held liable for all costs incurred by the EPA 
(including interest) in responding to any release or threatened release of hazardous subs~ces at 
the Site, unless the PRP can show any of the statutory defenses to liability. CERCLA PRPs 
include current and former owners and operators of a facility, as well as persons who arranged 
for treatment and/or disposal of any hazardous substances found at the Site, and persons who 
accepted hazardous substances for transport and selected the Site to which the hazardous 
substances were delivered 

Based on the information that EPA evaluated during the course of its inv~stigation of the Site, 
EPA belIeves that you may be liable under Section 107(a) ofCERCLA, with respect to the Site, 
as an arranger for disposal at the Site. EPA has-reason to believe that hazardous substances have 
been and/or are being released from the facility located at 10350 Time Oil Road. in Portland, 
Oregon, into the "study area" for the Portland Harbor Superfund Site, as defined under the AOC. 

Settlement Opportunity' 

As noted earlier, an opportunity exists for you to become a cooperating party. There are 
advantages to joining the RIlFS process. By joining the RIlFS, you have an -ability to shape the 
investigation ~d remedial alternatives that will be evaluated when EPA selects a remedy for the 
Site. Remaining outside of the process limits your opportunity to have a meaningful role in the 
critical decisions leading up to the development of the Proposed Plan. -

Further, the L WG is beginning an allocation discussion in which they will develop a proposed 
allocation scheme for sharing costs of the RIlFS and remedial action among all identified PRPs. 
Even if you do not participate in the allocation, it is likely that you will be assigned a share in 
-that process. Accordingly, it would be in your interest to be an active participant to ensure that 
your interests are fairly represented. Moreover, participating in the cleanup process will 
facilitate resolution of all viable PRPs' shares of responsibility for investigation and cleanup 
costs outside of court. 

RespondentS to the AOC alsO receive the benefit of obtaining an administrative settlem:ent with 
EPA for the RIlFS work' and costs. Such a settlement confers upon you the right to seek 
contribution from third parties for costs exceeding your fair share to the extent provided by the 
Superfund law. Through this AOC, you also receive statutory protection from third party 
lawsuits seeking· contribution of their RIlFS costs. 

If you choose not to join in the RIlFS by becoming a signatory to the AOC, EPA may take 
appropriate action which could include any of the following options: EPA may issue a 
Unilateral Administrative Order ("UAO") to you under Section 106(a) to perfonn some portion 
of the RIlFS work. Or, EPA may issue a Unilateral Participate and Cooperate Order requiriJig 
you to undertake completion of the RIlFS at the Site in cooperation with the PRPs who are 
already perfonning under the AOC. If you refi¥le to comply with an order issued against you, 
EPA may pursue civil litigation against you pursuant to Section 106( a) to compel compliance, or 
EPA may pursue a Section 107 cost recovery claim against you for costs incurred and to be 
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incurred by EPA at the Site. In addition, EPA may pursue civil enforcement against you under 
Section 311(e) of the Federal Water Pollution Control Act, 33 U.S.C. § 132(e). 

We strongly encourage you to CQntact the LWG to discuss your participation as a cooperating 
party for the performance or funding of the AOC. You may do so by contacting: 

David Ashton 
Port of-Portland 
P.O. Box 3529 
121 NW Everett 
Portland, OR 97208 
(503) 944-7090 
david.ashton@mrto:fix>rtland.com 

William F. Joyce 
Salter Joyce Ziker, PLLC 
1601 Fifth Avenue, Suite 2040 
Seattle, W A 9810 1 
(206) 9575951 
wjoyce@sjzlaw.com 

EPA understands that the L WG will soon be issuing an invitation for you and other PRPs to 
attend an informational meeting to discuss the LWG's past and ongoing activities and your 
potential participation in performing or funding the RJJFS. EPA representatives intend to 
participate in poI1ions of such a meeting. 

Reply Instructions 

EPA asks that you provide a written response to this request for you to become a cooperating 
party before June 14,2006. YoUr written response slJ,ould be submitted to: 

U.S .. Environmental Protection Agency 
Attn: Elizabeth McKenna, Attorney 
Office of Regional Counsel 
1200 Sixth Avenue, MIS ORC 158 
Seattle, Washington 98101 

Contacting Mr. Ashton or William Joyce alone will not be considered a sufficient response to 
EP A. If a response from you is not received by June 14, 2006, EPA will assume that you have 
declined this offer to become a signatory to the AOC and EPA may pursue, without further 
notice to you, one of the options for civillitigati(;m and/or administrative relief, including 
issuance of a participate and cooperate order requiring you to undertake completion of the RIlFS 
at the Site in cooperation with the PRPs who are already performing under the AOC. 

Questions may be directed to Ms. McKenna by contacting her at (206) 553-0016. At your 
request, Ms. McKenna will provide you with a standardized "letter of intent" for acknowledging 

r~----- ---\ 
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your intent to engage in good faith negotiations to become a cooperating party and become a 
respondent to the existing AOC. 

Enclosure: 

Administrative Order on Consent 

4 

Sincerely, 

~~ 
. Daniel D. Opalski, Director 
Office of Environmental Cleanup 

r-----------------, 
LWG00608 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY REGION ,X 

IN THE MATTER OF: 

Portland Harbor Superfund Site, 

ATOFINAChemicals, In~, Chevron U.S.A. Inc., 
Gunderson, Inc., Northwest Natural Gas, 
City of Portland, Port of Portland, 
TIme Oil Co., Tosco Corporation, 
Union Pacific Railroad Company, 

RESPONDENTS, 

Proceeding Under Sections 104, 122(a), and 
122(d)(3) oftbe Comprehensive 
Environmental Respo~ Compensation,. 
and Liability Act (CERCLA), as amended, 
42 U.S.C §§'9604, 9622(a), 9622(d)(3). 

) 
) 
) 
) 
) 

.) 
) 
) 
) 
) . 
) 
) 
) 
) 
) 
) 
) 
) 

u.S. EPA Docket Number 
CERCLA·I0·2001·0240 

ADMINISTRATIVE ORDER ON CONSENT 
FOR REMEDIAL INVESTIGATIONIFEASIBILITY STUDY 

II. INTRODUCTION 

1. This Administrative Order on Consent (Consent Order or Order) is entered into 

32 voluntarily by the United States ~nvironmental Protection Agency (EPA) and the above-captioned 

33 Respondents. 'This Consent Order concerns the preparation of and performance of, and reimbursement 

34 for all costs incurred by EPA in connection with a Remedial Investigation and Feasibility Study (RIfFS) 

35 for the'Portland Harbor Superfund Site (Site) in the state of OregmL 

~6 
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1 IT. JURISDICTION 

2 1. This Consent Order is issued under the authority vested in the President of the 

3 United States by Sections 104, 122(a), and 122(d)(3) of the Comprehensive Environmental Response, 

4 Compensation, and Liability Act, as amended, 42 U.S.C. §§ 9604, 9622(a), and 9622(d)(3) (CERCLA). 

5 This authority was delegated to the Administrator of EPA on January 23, 1987, by Executive Order 

6 12580,52 Fed Reg. 2926 (1987), and further delegated to Regional Adrn.i:J].istrators by EPA Delegation 

7 No. 14-14-C. This authority has been redelegated by the Regional Administrator to the Region X 

8 Director, -Environmental Cleanup Office, and Unit Managers thereunder. This Consent Order is further 

9 supplemented by authority vested in the President of the United States by Section 311(e) of the Federal 

10 Water Pollution Control Act, 33 U.S.c. § 1321(e), as amended (CW A), and Oil Pollution Act of 1990, 

11 33 U.S.c. § 2701 ~ seq. This authority has been delegated to the Administrator of EPA by Executive 

12 Order No. 12777, 58 Fed. Reg. 54757 (1991), and further delegated to the Regional Administrators by 

13 EPA Delegation Nos. (2-85. 2-89), and redelegated by the Regional Administrator to the Region X 

14 Director, Environmental Cleanup Office. 

15 2. Respondents agree to undertake all actions required by this Consent Order. In 

16 any action by EPA or the. United States to enforce this Consent Order, Respondents consent to and agree 

17 not to contest the authority or jurisdiction of EPA to issue or enforce this Consent Order, and agree not 

18 to contest the validity of this Order. 

19 
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lll.PARTIES BOUND 
1. This Consent Order shall apply to and be binding upon EPA, and shall be binding 

upon Respondents, their agents, successors, assigns, officers, directors, and principals. Respondents are 
jointly and severally responsible for carrying out all actions required of them by this Consent Order. 
TIle signatories to this Consent Order certify that they are authorized to execute and legally bind. the 
parties they represent to this Consent Order. No change in the ownership or corporate status of any 
Respondent or of any facility or the Site' shall alter Respondents' responsibilities under this Consent 
Order. 

2. Respondents shBll provide a copy of this Consent Order to any subsequent owners 
or successors before ownership rights are transferred in any corporate acquisition or other transaction 
that results in: 1) the transfer of substantially all the assets of any entity that is a signatory to the.Consent 
Order, or 2) the'transfer of substantially all of the as'sets related to the Site (whether or not that 

. constitutes substantially all the assets of the entity as a whole), or 3) constitutes a transfer of ownership 
rights t.ha1: results in a cllllnge of control of any entity that is a sigitatory to this Consent Order. 
Respondents shall provide a copy of this Consent Order to all contractors, sul:x:ontractors, laboratories, 
and consultants which are retained to conduct any work performed under this Consent Order, within 
fourteen (14) days after the effective date of this Consent Order or the date of retaining their services, 
whichever is later. Respondents shall condition any such contracts upon satisfactory compliance with 
this Consent Order. Notwithstanding the terms of any contract, Respondents are responsible for 
compliance with this Consent Order and for ensuring that their subsidiaries, employees, contractors, 
consultants, sul:x:ontractors, agents, and attorneys comply with this Consent Order, to the extent that 
these persons are associated with the Site or perform any work or tasks for or on behalf' of Respondents 
in furtherance of compliance with tbis Order. . 

IV. STATEMENT OF PURPOSE 
. 1. In entering into this Consent Order, the objectives of EPA and Respondents are: . 

(a) to detennine the nature and extent of contamination and any threat to the public health, welfare, or 
the environment caused by the release or threatened r~lease of hazardous substances, pollutants, or 
contaminants at or from the Site, including oil, by conducting an RI including identification of early 
actions which shall not be implemented or perfonnedpursuant to this Order; (b) to detennine and 
evaluate alternatives for remedial, action to prevent, mitigate, or otherwise respond to or remedy any 
release or threatened release of hazardous substances, pollutants, or contaminants at or from the Site, by 
conducting an FS; (c) to recover response and oversight costs incurred by EPA and its Support Agency, 
the Oregon Department of Environmental Quality (DEQ), with respect to this Consent Order; and, (d) to 
accomplish the objectives as further descn"bed in the Statement of Work (SOW) (Attachment A), and 
the Stipulation Agreement (Attachment B), which are incorporated into this Order by this reference and 

. made a part hereof as if fully set forth herein. . 
2. . The activities conducted under this Consent Order are subject to appfoval by 

EPA. Respondents shall provide all appropriate necessary information for the RIfFS for a CERCLA 
Record of Decision (ROD) that is consistent wIth CERCLA and the National Oil ~d Hazardous 
Substance Pollution Contingency Plan (NCP), 40 c.F.R. Part 300, as now or hereafter amended. The 
activities conducted under this Consent Order shall be conducted in compliance with the NCP and 
consistent with all applicable EPA guidance, policies, and procedures. 

Portland Harbor Superfund Site RIlFS AOC • 3 
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V.FINDINGS OF FACT 
EPA makes the following Findings of Fact, which tbe Respondents neither admit nor 

deny: 
1. The Site consists of the areal extent of contamInation, and all suitable areas in 

proximity to the contamination necessary for implementation of response action, at, from and to the 
Portland Harbor Superfund Site Assessment Area from approximately River Mile (RM) 3.5 to RM 9.2 
(Assessment Area), including uplands portions of the Site that contain sources of contamination to the 
sediments at, on or within the Willamette River. The boundaries of the Site will be initially detennined 
upon issuance of a R~cord of De.cisiQn. RIlFS work for uplands facilities is being or will be conducted 
pursuant to separate agreements or orders issued by DEQ or EPA and is not covered by this Order which 
is for the in-water portion of the Site. Portland Harbor and the River have served as a major industrial 
water corridor for IIX)re than a century. Industrial use of the Harbor and River has been extensive. The 
River is also habitat to wildlife, numerous fish, shellfish, and other aquatic species, including species 
listed under the Endangered Species Act (ESA). The Confederated Tribes and Bands' of the Yakama 
Nation, the Confederated Tnbes of the Grand Ronde Community of Oregon, the Confederated Tnbes of 
Sile~ Indians, the Confederated Tnoes of the Umatilla Indian Reservation, the Nez Perce Tnbe, and the 
Confederated Tnbes of the Warm Springs Reservation of Oregon have treaty-reserved rights and 
resources, andlor other rights, interests, or resources in the Site. 

2. EPA and DEQ have agreed to share responsibility for investigation and cleanup 
of the Site .. DEQ has the lead responsibility for conducting upland work necessary for source,control, 
and EPA is the Support Agency for that work, s;onsistent with the role of Support Agency as set forth in 
the NCP. DEQ may elect for any reason to askEPA to assume Lead Agency.responsibility for any 
upland source control, which shall in no event be within the scope of this Order. EPA has the lead 
responsibility-for conducting in-water. work, including..coordination of EPA's lead work withDEQ's 
soUrce identification and source control activities. DEQ is the Support Agency for EPA's in-water 
work, consistent with the role. of Support Agency as set forth in the NCP. 

3. Based on site assessment activities conducted by EPA in the Assessment Area, 
contamjnants found in the Assessment Area include, but are 'not liri:iited to, polychlorinated biphenyls 
(PCBs), polycyclic aromatic hydrocarbons (P AHs), polychlorinated dibenzo-dioxins and furans 
(PCDOIPCDF), total petrolewn hydrocarbons (TPHs), semi-volatile organic compounds (SVOCs), 
dichloro-diphenyl-trichloroethane CODn and other pesticides, herbicides, tributyl tin, mercury and other 
metals, and phthalates. The Site has been the subject of several studies by government and private 
entities. The Site has also been subject to historic dredging activities for many years. Sources of 
releases to the Site include releases over a long history of commercial shipping activities, releases from 
industrial and conunercial operations, sewer outfalls,urban storm runoff, and agriCUltural runoff. 

4. The Site has been listed on the National Priorities List pursuant to Section 105 of 
CERCLA, 42 U.S.c. 9605, at 65 Fed. Reg. 75179-01, December 1, 2000. 

5. Respondent ATOFINA Chemicals, Inc. is a Pennsylvania Corporation doing 
business in the state of Oregon, primarily engaged in chemicals manufacturing. Respondent Chevron 
U.S.A Inc. is a Pennsylvania Corporation doing business in the state of Oregon, primarily engaged in 
petroleum product production and distribution. Respondent Gunderson, Inc. is an Oregon Corporation 
primarily engaged in rail car and barge IIlal?-ufacturing. Respondent Northwest Natural Gas is an Oregon 
Corporation primarily engaged'in the distribution of natural gas. Respondent Time Oil Co. is a 
Washington Corporation doing business in the state of Oregon, primarily engaged in retail petroleum 
distriqution. Respondent Tosco Corporation is a Nevada Corporation doing business in the state of 
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1 Oregon, primarily engaged in oil refining and petroleum product diStrIbution and sales. Respondent 
2 Union Pacific Railroad is a Delaware Corporation doing business in the state of Oregon, primarily 
3 engaged in railroad transportation. Respondent Port of Portland is a public port duly organized under 
4 Oregon law. Respondent City of Portland is the most populous municipality in the state of Oregon. 
5 6. EPA has not yet perfonned a potentially responsible'party (PRP) search for the 
6 Site. Additional parties may be identified as potentially liable for releases and contamination at the Site. 
7 
8 VL CONCLUSIONS OF LAW AND DETERMINATIONS 
9 EPA makes the following Conclusions of Law and Detenninations which Respondents 

10 neither admit nor deny. 
11 1. The Site is a "facility" as defined in Section 101(9) of CERCLA, 42 U.S.c. § 
12 9601(9), and includes onshore facilities, offshore facilities, and inland waters of the United States and 
13 navigable waters, as defined in Sections 311(a)(10), (11) and (16) ofCWA, 33 U.S.c. § 1321(a), and 
14 Sections 1001(24) and (21) ofOPA, 33 U.S.c. §2701(24) and (21). ' 
15 2. Wastes and constituents thereof at the Site, as identified in the precedillg Section, 
16 ' are "hazardous substances" as defined in Section 101(14) ofCERCLA, 42 U.S.c. § 9601(14), or 
17 constitute "any pollutant or contaminant" that may present an imminent and substantial danger to public 
18 health or welfare under Section 1000a)(I) ofCERCLA, 42 U.S.c. § 9604(a)(1). TPHs at the Site, as 
19 identified in the preceding Section, are from discharges of oil, as.defined in Sections 311(a)(I) and (2) 
20 ofCWA, 33 U.S.c. § 1321(a)(1) and (2), and Sections 1001(23) and (7) ofOPA, 33 U.S.c. §2701(23) 
21 and (7). 
22 . 3. The presence ofbazardous substances at the Site or the past, present, or potential 
23 migration of hazardous substances currently located at or emanating from the Site, constitute actual 
24 anelior threateried "ieleases"as defined iri Section 101(22) ofCERCLA, 42 U.S.c. § 9601(22) .. The 
25 presence of actual or threatened discharges of oil at the Site from vessels and/or facilities in violation of . 
26 Section 311(b) ofCWA, 33 U.S.C. § 1321(b), may be an imminent and substantial thieat to the public 
27 health or welfare of the United States, including fish, shellfish, wildlife, public and private property, 
28 shorelines, beaches, habitat, and/or other living and nonliving natural resources under the jurisdiction or 
29 control of the United States. 
30 4. Each Respondent is a "person" as defined in Section 101 (21) of CERCLA, 42 
31 U.S.c. § 9601(21), and/or Section 311(a)(7)ofCWA, 33 U.S.c. § 1321(a)(7), ~d Section 1001(27) of 
32 OPA, 33 U.S.C. § 2701(27).' 
33 5. Each Respondent is a responsible party under Sections 104, 
34 106, 107, and 122 ofCERCLA, 42 U.S.c. §§ 9604, 9~6, 9607, and 9622. In lieu 
35 of issuing an order to compel Respondents to conduct the RIlFS, or seeking 
36 reimbursement from Respondents for EPA's conduct of the RIlFS, EPA has 
37 . entered into this Order through which Respondents have agreed to conduct the 
38 RIlFS. 
39 6. The actions required by this Consent Order are necessary to 
40 protect the public health and welfare and the environment. are in the public 
41 interest, are consistent with CERCLA and the NCP, 42 U.S.c. §§ 9604(a)(l), will 
42 expedite effective remedial action and minirnii:e litigation, 42 U.S.C. § 9622(a), 
43 and are consistent with Section 311 of CWA, OP A., and regUlations thereunder. 
44 
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VIL WORK TO BE PERFORMED 
1. All work perfonned under this Consent Order shall be under the direction and 

supervision of qualified persOnnel. Within thirty (30) days of the effective date of this Order, and before 
the work outlined below begins, Respondents shall notify EPA in writing, of the names, titles, and 
qualifications of the personnel, including contractors, subcontractors, consultants, and laboratories to be 
used in carrying out such work. TIle qualifications of the persons undertaking the work for Respondents 
shall be subject to EPA review, for verification that such persons meet minjmum technical background 
and experience requirements. 

2. This Order is contingent on Respondents' demonstration to EPA's satisfaction 
that Respondents are" qUalified to perfonn properly and promptly the actions set forth iIi this Consent 
Order. If EPA disapproves, in writing, of any person(s)' technical qualifications Respondents shall 
notify EPA of the identity and qualifications of the replacement(s) within thirty (30) days of the written 
notice." If EPA subsequently disapproves of the replacement(s), EPA reserves" the right to terminate this 
Order and to conduct a complete RIlFS, and to seek reimbursement for costs and pen3Ities from 
Respondents. During the course of the RIlFS, Respondents shall notify EPA in writing of any changes 
or additions in the personnel used to carry out such work, providing their names, titles, and 
qualifications. EPA shall have the same right to approve changes and additions to personnel as they 
have hereunder regarding the initial notification. 

3. Respondents shall conduct activities and submit deIiverables as provided in the 
attached SOW. All such work shall be conducted in accordance with CERCLA, the NCP, as now or 
hereafter amended, and EPA guidance including, but" not limited to, the "Interim Final Guidance for 
Conducting Remedial Investigations and Feasibility Studies under CERCLA" (OSWER Directive # 
9355:3-01), "Guidance for Data Usability in Risk Assessment" (OSWER Directive # 9285.7-05) and 
guidance ief~renced tliereiri,- ari3gUidancereferenced iri the SOW~ as maybe amended cir modified by 
EPA The general activities that Respondents are required to perform are identified below, followed by 
a list of deliverables. The tasks that Respondents must perfonn are deseribed more fully in the SOW. 

4. For the purposes of this Order, day means calendar day unless otherwise noted in 
this Order. In addition, all deliverables, including progress reports, to be submitted to EPA pursuant to 
this Consent Order shall also be submitted to the Designated Project Coordinators listed in Section XV 
of this Order. 

A Task 1: Shared Server. Within ninety (90) days of the effective" date of this 
Order, Respondents shall ~velop a shared server as described in the attached SOW to facilitate project 
management. 

B. Task 2: Scoping. EPA has determined the preliminary Site-specific objectives of 
the RIlFS and has devised a general management approach for the Site as set forth in the attached SOW. 
RespondCnts shall conduct the remainder of seoping activities as described in the SOW and referenced 
gUidance. Within sixty (60) days of the effective date of this Order, Respondents shall meet with EPA 
and DEQ to determine the most efficient manner for understanding and incorporating EPA and DEQ 
upland infonnation into the seoping task, and shall document conclusions reached during this meeting in" 
a technical memorandum Within two hundred ten (210) days of the effective date of this Order, 
Respondents shall gather, evaluate, and present the existing Site infonnation and data as descnbed in the 
SOW. During, and at the conclusion of project scoping, Respondents shall submit the following 
deIiverables to EPA for review and approval: 

i. Site Background 
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1 a Within ninety (90) days of the effective date of this Order, Respondents 
2 shall submit a proposal for design of the Site relational database to EPA. If EPA disapproves of or 
3· ·requires revisions. to the proposal for the Site relational database, in whole or in part, Respondents shall 
4 ·amend and submit a revised proposal for design of the Site'relational database to EPA which is 
5 responsive to the directions in ali EPA comments, within sixty (60) days of receiving EPA's comments. 
6 b. Within ninety (90) days of the effective date of this Order, Respondents 
7 shall submit Data Quality Objectives to EPA which specify the usefulness of existing data. If EPA 
8 diSapproves of or requires revisions to the Data Quality Objectives, in whole or in part, Respondents 
9 shall amend arid submit the revised Data Quality Objectives to EPA which are responsive to the . 

10 directions in all EPA comments, within sixty (60) days of receiving EPA's comments. 
11 c. Within two hundred ten (210) days of the effective date of this Order, or 
12 within sixty (60) days of receiving EPA's comments on the design of the Site relational database, 
13 whichever is later, Respondents shall complete the Site relational database. If EPA disapproves of or 
14 requires revisions to the Site relational database, in whole or in part, Respondents· shall revise the Site 
15 relational database in a manner responsive to the directions of EPA, within thirty (30) days of receiving 
16 EPA's comments. WithiIi one hundred fifty (150) days of Respondents' receipt of a memorandum from 
17 EPA describing the requirements of the cultural resources analysis, or such longer time for submittal as 
18 EP A may determine, Respondents shall submit this analysis. 
19 d. Within two hundred ten (210) days of the effective date of this Order, 
20 Respondents shall construct and complete a table that identifies data gaps, lists the preferred method of 
21 filling those gaps, and specifically addresses how additional data will be used. The table shall include 
22 an analysis identifying additional infonnation and data that will be required to complete the baseline 
23 human health and ecological riSk assessments, and to identify and screen remedial action alternatives. If 
24.. EPA disapproves of or requires-revisions to the table, in whole or in part, Respondents shall amend and 
25 submit a revised table to EPA which is responsive to the directions in all EPA comments, within thirty 
26 (30) days of receiving EPA's comments. 
27 e. Within ninety (90) days of the effective date of this Order, Respondents 
28 shall conduct a Site visit by boat, document collected infonnation in a trip report primarily consisting of 
29 a narrated video, and submit a Site visit trip report to EPA. If EPA disapproves of or requires revisions 
30 to the trip report, in whole or in part, Respondents shall amend arid submit the revised trip report to EPA 
31 which is responsive to the directions in all EPA comments, within sixty (60) days of receiving EPA's 
32 comments. 
33 11. Project Planning. 
34 a - Within one hundred twenty (120) days of the effective date of this Order, 
35 Respondents shall meet with EPA and submit a draft risk assessment scoping memorandum that 
36 includes preliminary analytical concentration goals described in the.SOW. If EPA disapproves of or 
37 requires revisions to the memorandum, in whole or in part, Respondents shall amend and submit the 
38 revised memorantium to EPA which is responsive to the directions in allEP A corrunents, within thirty 
39 (30) days of receiving EPA's cOmqJ.ents. 
40 b. Within two hundred ten (210) days of the effective date of this Order, 
41 Respondents shall submit andlor complete deliverab1es andIor work products described in the attached 
42 Stipulated Agreement. If EPA disapproves of or requires revisions to any deliverable or work product 
43 described in the Stipulated Agreement, in whole or in part, Respondents shall amend and submit a 
44 revised deliverable or work product to EPA which is responsive to the directions in all EPA corrnnents, 
45 within thirty (30) days ofreeeiving EPA's connnents. 
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I c. Within one hundred fifty (150) days of the effective date of.this Order, 
2 RespOndents slllill submit a preliminary conceptual Site model (CSM) to EPA. If EPA disapproves of or 
J requires revisions to the preliminary CSM, in whole or in part, ResponcIents shall amend and submit the .' 
4 reVised preliminary CSM to EPA which is respOnsive to the directions in all EPA connnents, within 
5 thirty (30) days of receiving EPA's comments . 

. 6 d. Within two hundred ten (210) days of the effective date of this .Order, 
7 ReSpOndents shall submit'a draft technical memorandwn to EPA identifying pOtential criteria for 
8 identification of candidate early action areas, and which then uses these criteria to identify areas that 
9 may be candidates for early action. IT EPA disapproves of or requires revisions to the memorandum. in 

10 whole or in part, Respondents shall amend and.submit a meIOOrandwn to EPA which is respOnsive to 
11 the directions in all EPA connnents, within thirty (30) days of receiving EPA's connnents. 
12 e. Within two hundred ten (210) days of the effective date of this Order, 
13 ReSpOndents shall submit draft technical memoranda to EPA that identifies preliminary RAOs, 
14 descnbes the process needed to identify and obtain dispOsal site options for contaminated sediment, 
15 identifies pOtential' sources of sediment capping materials and outlines testing requirements needed to 
16 evaluate the acceptability of the material, and identifies the data needed to evaluate natural attenuation. 
17 If EPA disapproves of or requires revisions to anyone or more of these memoranda, in whole or in part, 
18 ReSpOndents shall amend and submit a revised memorandwn to EPA which is respOnsive to the 
19 directions in all EPA comments, withiIi thirty (30) days of receiving EPA's comments. 
20 £ Within two hundred ten (210) days of the effective date of this Order, 
21 ReSpOndents shall submit a draft RIlFS work plan for the Initial Study Area (IS A) and adjacent areas as 
22 these areas are described in the SOW to EPA, which shall document the decisions and evaluations 
23 completed during the seoping process: If EPA disapproves of or reqwres revisions to the draft RIlFS 
24. work plan, in whole orin part, ReSpOndents shall amend and· submit a revised work plan to EPA which 
25 is respOnsive to the directions in all EPA comments, within thirty (30) days of receiving EPA's 
26 comments. 
27 g. Within two hundred ten (210) days of the effective date of this Order, 
28 .RespOndents shall submit the sampling & analysis plan (SAP) to EPA. This plan shall consist of a field 
29 sampling plan (FSP) and a quality assurance project plan (QAPP), as described iIi the SOW and . 
30 applicable guidance. If EPA disapproves of or requires revisions to any of these plans, iIi whole or in 
31 part, Respondents shall amend and submit t! revised plans to EPA which are respOnsive to the directions 
32 in all EPA comments, within thirty (30) days of receiving EPA's comments. . 
33 h. Within two hundred ten (210) days of the effective date of this Order, 
34 Respondents shall submit a project management pian, a data management plan, and a site health & 
35 safety plan to EPA, as described in the SOW. If EPA disapproves of or requires revisions to any of . 
36 these plans, in whole or in part, ReSpOndents shall amend and submit revised plans to EPA which are 
37 responsive to the directions in all EPA connnents, within thirty (30) days of receiving EPA's connnents. 
38 w. Following approval or modification by EPA of deliverables subtnitted by 
39 ReSpOndents, such deliverables shall be incorporated by reference herein. , 
40' C. Task 3: Community Relations Plan. EPA will prepare an in-water Community 
41 RelationslPublic Participation Plan, in accordance with EPA guidance and the NCP. Respondents shall 
42 provide infonnation sUPpOrting EPA's in-water community relations programs. (See SOW for Task 4.) 
43 D. Task 5: Site Characterization. Following EPA approval or modification of the 
44 RJJFS work plan descnbed in subparagraph B. Task 2.ii.f, above, and the.SAP, or following EPA 
45 approval or modification of any required addenda for these plans, RespOndents shall implement the 
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1 provisions of these plans to characterize the Site. Respondents shall complete Site cwacterization 
2 within twelve (12) months of EPA approval or modification of the RI/FS work plan for the ISA and 
3 adjacent areas, or in accordance with the approved project schedule. Respondents shall provide EPA 
4 with analytical data within sixty (60) days of each sampling activity, in an electronic format showing the 
5 location, medium. and results. Respondents shall notify EPA in writing within seven (7) days of 
6 completion of field activities. During Site characterization, Respondents shall provide EPA with the 
7 following deliverables, as described in the SOW andlor work plan. 
8 i If EPA determines, or Respondents propose and EPA approves the proposal that 
9 IIX)deling is appropriate, within sixty (60) days of approval of the RI/FS work plan described in 

10 subparagraph B. Task 2.ii.f, above, Respondents shall submit a technical memorandum on modeling of 
11 Site characteristics, as described in the SOW. If EPA disapproves of or requires revisions to the 
12 technical me1+lOrandum on modeling of Site characteristics, in whole or in part, Respondents shall amend 
13 and submit a revised technical memorandum on modeling of Site characteristics to EPA which is 
14 responsive to the directions in all EPA comments, within thirty (30) days of receiving EPA's comments. 
15 ii. Within one hundred twenty (120) days after completion of field sampling and 
16 analysis, as specified in the SOW, for the RI/FS work plan descnred in subparagraph B. Task 2.ii.f, 
17 above, or as may be required for subsequent work plan addenda, Respondents shall subrilit a Site 
18 characterization summary to EPA. If EPA disapproves of or requires revisions to the Site 
19 characterization sun:lmary, in whole or in part, Respondents shall amend and submit a revised Site 

·20 characterization summary to EP A'which is responsive to the directions ill all EPA connnents, within 
21 thirty (30) days of receiving EPA's comments. 
22 E. Draft Remedial Investigation Report. Within, one hundred twenty (120) days after 
23 completion of field sampling and analysis, as specified in the SOW, and after completion of work. set 
24 forth ill the RIfFS -"vo'rk plan described in subParagraph-B. Task2.ll.f, above, and any subsequent 
25 addenda as determined to be necessary by EPA, Respondents shall submit a draft remedial investigation 
26 report (RI report) consistent with the SOW, work plans, and SAP. If EPA disapproves of or requires 
27 revisions to the draft RI report, in whole or in part, Respondents shall amend and submit a revised RI 
28 report to EPA which is responsive to the directions in all EPA comments, within thirty (30) days of 
29 receiving EPA's comments. 
30 F. Task 6: Treatability Studies. Respondents shall conduct treatability studies; 
31· except where Respondents can demonstrate to EPA's satisfaction that they are not needed. Major 
32 components of the treatability studies in~lude determination of U1e need for, and scope of, studies, the 
33 design of the studies, and the completion of the studies, as descnred in the SOW. During treatability 
34 studies, Respondents shall submit the following deliverables to EPA: 
35 i. An identification of candidate technologies memorandum shall be submitted 
36 . within sixty (60) days of receipt of EPA's written confirmation notice that treatability studies are 
37 required. If EPA disapproves of or requires revisions to the technical memorandum identifying 
38 candidate technologies, in whole or in part, Respondents shall amend and submit a revised teclmical 
39 memorandum identifying candidate technologies to EPA which is responsive to the directions in all EPA 
40 comments, within thirty (30) days of receiving EPA's comments. 
41 ii. If EPA determines that treatability testing is required, within ninety (90) days of 
42 receipt ofEP A's written confinnation notice that treatability studies are required or such longer time as 
43 EPA may specify, Respondents shall submit a treatability testing statement of work. If EPA disapproves 
44 of or requires revisions to the treatability testing statement of work, in whole or in part, Respondents 
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1 shall amend and submit a revised treatability testing state~nt of work to EPA which is responsive to the 
2 directions in all EPA connnents, within thirty (30) days of receiving EPA's, comments. 
3 IlL . Within sixty (60) days of receipt of EPA's written comments on the treatability 
4 testing statement of work, Respondents shall submit a treatability testing work p,lan, including a schedule 
5 to EPA If EPA disappf()ves of or requires revisions to the treatability testing work plan, in whole or in 
6 part, Respondents shall amend and submit a revised Treatability Testing Work Plan t6 EPA which is 
7 responsive to the directions in all EPA COIDIDents, within thirty (30) days of receiving EPA's comments. 
8 iv. Within sixty (60) days of the identification of the need for a separate or revised 
9 QAPP or FSP, Respondents shall submit a treatability study SAP to EPA If EPA disapproves of or 

'10 requires revisions to the treatability study SAP, in whole or in part, Respondents shall amend and submit 
11 a revised treatability study SAP to EPA which is responsive to the directions in all EPA COIDIDents, 
12 within thirty (30) days of receiving EPA's comments. . 

'13 v. Within sixty (60) days of the identification of the need for a revised health & 
14 safety plan, Respondents shall submit a treatability study Site health & safety plan to EPA 
15 vi Within one hundred twenty (120) days of completion of any tre~tability testing, 
16 Respondents shall submit a treatability study evaluation report as provided in the SOW and/or work plan 
17 to EPA If EPA disapproves of or requires revisions to the treatability study report, in whole or in part, 
18 Respondents shall amend and submit a Revised treatability study report to EPA which is responsive to 
19 the directions in all EPA connnents, within thirty (30) days of receiving EPA's connnents. 
20 G. Task 7: Develop~nt and Screening of Remedial Alternatives. Respondents shall 
21 develop an appropriate range of waste management options that will be ~valuated through the 
22 development and screening of alternatives, as provided in the SOW. During the development and 
23 sCreening of alternatives~ Respondents shall submit the following deliverables to EPA: . 
24 - .. i" . Withiri niriety (90) days after" receipt ofEP A"s eorrlments on the draft RI report, 
25 Respondents shall refine and document Site-specific RAOs using data collected during site 
26 characterization, and using results of the.baseline human health and ecological risk assessments; if the 
27 risk assessments are'not completed and approved by EPA by this time, Respondents shall use whatever 
28 draft baseline risk assessment information and data has been generated by the time refined Site-specific 
29 RAOs are due to EPA If the refined RAOs are submitted to EPA prior to approval of the baseline risk 
30 assessment reports, after thirty (30) days of such written EPA approval of these reports, Respondents 
31 shall submit revised Site-specific RAOs. If EPA disapproves of or requires revisions to the Site-specific 
32 'RAOs, in whole or in part, Respondents shall amend and submit revised Site-specific RAOs to EPA 
33 which are responsive to the directions in all EPA comments, within thirty (30) days of receiving EPA's 
34 comments. 
35 ii. Within ninety (90) days after receipt of EPA's comments on the Site-specific 
36 .RAOs, Respondents shall submit a memorandum summarizing the development and screening of 
37 remedial alternatives, including an alternatives array document as descnood in the SOW, to EPA If EPA 
38 disapproves of or requires revisions to the memorandum swmnarizing the development and screening of 
39 . remedial alternatives, in whole or in part, Respondents shall amend and submit a revised memorandum 
40 sumrnarizingthe development and screening of remedial alternatives to EPA which is responsive to the 
41 directions in all EPA comments, within thirty (30) days of receiving EPA's comments. 
42 H. Task 8: Detailed Analysis of Remedial Alternatives. Respondents shall conduct a 
43 detailed analysis of remedial alternatives, as described in the SOW. During the detailed analysis of 
44 alternatives, Respondents shall provide the following to EPA: 
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1 i. Within one hundred twenty (120) days after receipt of EPA's connnents on the 
2 memorandum sunnnarizing the development and screening of remedial alternatives, Respondents shall 
3 submit a report on comparative analyses to EPA summarizing the results of the comparative analyses 
4 performed among the remedial alternatives. If EPA disapproves of or requires revisions to the report on 
5 comparative analyses, RespOndents shall amend and submit a re~ed report on comparative analyses to 
6 . EPA which is responsive to the directions in all EPA connnents, within thirty (30) days of receiving 
7 EPA's comments. Within two (2) weeks of submitting the original report on comparative analyses, 
8 Respondents shall make a presentation to EPA dUring which Respondents shall summarize the findings 
9 of the RI and RAOs, and present the results of the nine criteria evaluation and comparative analyses, as 

10 descnbed in the SOW. 
11 ii. Within ninety (90) days after receipt of EPA's comments on the report on 
12 cOII;1parative analyses, Respondents shall submit a draft FS report which reflects the data collected during 
13 site characterization, the Site-specificRAOs, and the results of the baseline human health and ecological 
14 risk asSessnients. Respondents shall refer to Table 6-5 of the RIlFS Guidance for report content and 
15 format. If EPA disapproves of or requires revisions to the draft FS report, in whole or in part, 
16 Respondents shall amend and submit a revised FS report to EPA which is responsive to the directions in 
17 all EPA connnents, withiil thirty (30) days of receiving EPA's connnents" The report, as amended, and 
18 the administrative record, shall provide the basis for the Proposed Plan under CERCLA §§ 113(k) a,nd 
19 117(a) by EPA, and shall document the development and analysis of remedial alternatives. 
20 1ll. Upon receipt of the draft FSreport, EPA will evaluate, as necessary,' the estimates 
21 of the risk to the public and environment that are expected to remain after a particular remedial 
22 alternative has been completed. 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

VIII .. BASELINE RISK ASSESSMENTS 
1. The .baseline. risk assessments shall be performed as set forth in the SOW. 
2. If EPA does not approve of Respondents' qualifications to conduct the baseline 

risk assessments, EPA will determine the appropriate means of conducting the baseline risk assessments. 

IXIX. APPROV ALSIMODIFICATIONS 
1. EPA reserves the right to comment on, modify, and direct changes for all 

deliverables in·writing. EPA's review will include consultation with DEQ, Tribes, and Natural 
Resource Trustees. EPA will meet with the Respondents in an effort to resolve disputes. At EPA's 
discretion, Respondents must fully correct all deficiencies and incorporate and integrate all information 
and comments supplied by EPA either in subsequent or resubmitted deliverables within a time frame 
specified by EPA. EPA will consider input from Respondents in specifying such timeframes. 

2. Respondents shall not proceed further with any dependent subsequent activities or 
tasks until Respondents receive EPA approval for all deliverables identified in Section VII.4, including 
the fonowing deliverables: draft RIlFS work plan described in subparagraph B. Task 2.ii.f, abOve, draft 
RI report, treatability testing work plan, draft FS report, and those deliverables identified. by EPA related 
to the baseline risk assessments. While awaiting EPA approval on these deliverables, Respondents shall 
proceed with all other tasks and activities which may be conducted independently of these deliverables, 
in accordance with the schedule set forth in this Consent Order. 

3. For all remaining deliverables not enumerated in Section VII.4 above, 
Respondents shall proceed with all subsequent tasks~ activities, and deliverables. EPA reserves the righ~ 

, ( 
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1 to stop Respondents from proceeding further, either temporarily ·or permanently, on any task, activity, or 
2 deliverable at any point during the RIlFS. 
3 4. If Respondents amend or revise a report, plan, or other submittal in 
4 response to EPA comments, and EPA subsequently disapproves of the revised 
5 submittal, or if such subsequent submittals do not fully reflect EPA's directions for 
6 changes, EPA retains the right to seek penalties, perform its own studies, complete the 
7 RIlFS (or any portion of the RIJFS) underCERCLA and the NCP, and seek 
8 reimbursement from Respondents for costs, andlor seek any other appropriate .relief. 
9 5. If EPA takes over some of the tasks, but not the preparation of the 

10 RIlFS, Respondents shall incorporate and integrate information supplied by EPA into 
11 the final RIlFS report. 
12 6. Neither failure of EPA to expressly approve or disapprove of Respondents' 
13 submissions within any specified time period(s), nor the absence of comments, shall be construed as 
14 approval QY EP A. EPA will provide approvals and disapprovals of deliverables required pursuant to this 
15 Order in writing. 
16 7. Respondents shall, prior to any.pff-Site shipment of hazardous substances from 
17 the Site to an out-of-state waste management facility, provide written notification to the appropriate state 
18 environmental official in the receiving state and to EPA's Designated Project Coordinators of ~h 
19 shipment of hazardous substances. However, the notification of shipments shall not apply to any such 
20 off-Site shipments when. the total volume of such shipments will not exceed ten (10) cubic yards. The 
21 notification shall be in writing, and shall include the following information, where available: (1) the 
22 name and location of the facility to which the hazardous substances are to be shipped; (2) the type and 
23 quantity of the hazardous substances to be shipped; (3) the expected schedule for the shipment of the 
24 . hazardous substanCes; and (4) the method of transportation.. Respondents shall notify the receiving state 
25 . of major changes in the shipment plan, such as a decision to ship the hUardous substances to another 
26 facility within the same state, or to a facility in another state·. 
27 
28 X. MODIFICATION OF TIlE WORK PLAN 
29 1. If at any time during the RIJFS process, Respondents identify a need for 
30 additional data or need for a change in any element of the work plan, a memorandum documenting the 
31 need for additional daia or other change shall be submitted to the EPA Project Coordinator within 
32 twenty (20) days of identification. . EPA, in its discretion, will determine whether the additional data will 
33 be collected by Respondents or the requested change made and whether it will be incorporated into 
34 reports and deliverables: 
35 2. Upon discovery of conditions posing an .immediate threat to hwnan health or 
36 welfare or the environment, Respondents shall notify EPA immediately. In the event of unanticipated or 
37 . changed circumstances at the Site, Respondents shall notify the EPA Project Coordinator by telephone 
38 within twenty-four (24) hours of discovery of the unanticipated or changed circumstances. If EPA 
39 determines that the immediate threat or the unanticipated or changed circUmstances warrant changes in 
40 the work plans, in addition to EPA's authorities in the NCP, EPA may modify or amend the work plans 
41 consistent with this Order, in writing. Respondents shall perform the work plans as modified or 
42 amended. 
43 3. EPA may detennine that in addition to tasks defined in the initially approved 
44 work plans, other additional work may be necessary to accomplish the objectives of the RIlFS. EPA may 
45 require Respondents to perform these response actions in addition to those required by this Order. 

r------
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1 Respondents shall confirm their willingness to perfonn the additional work, in writing, to EPA within 
2 seven (7) days of receipt of the EPA request or Respondents shall invoke dispute resolution. Subject to 
3 EPA resolution of any dispute, Respondents shall implement the additional tasks which EPA determines 
4 are necessary. The additional work shall be completed according to the standards, specifications, and 
5 schedule set forth or approved by EPA in a written modification to the work plans or written work plan 
6 addenda EPA reserves the right to conduct the work itself at any point, to seek reimbursement from 
7 Respondents, andlor to seek any other appropriate relief. . "-
8 4. If EPA determines that conditions at the Site are creating or have the potential to 
9 create a danger to human health or welfare on-site or in the surrounding area or to the environment, EPA 

10 may order Respondents to stop further implementation of this Order for such period of time in the 
11 judgment of EPA is needed to abate the danger. 
12 
13 XI. QUALITY ASSURANCE 
14 1. Respondents shall assure that work performed, samples taken, and analyses 
15 conducted conform to the reqUirements of the SOW, QAPP, and guidance identified therein. 
16 Respondents shall assure that field personnel used by Respondents are properly trained in the use of 
17 field equipment and in chain-of-custody procedures. 
18 
19 Xll.FINAL RJJFS, PROPOSED PLAN, PUBLIC COMMENT, 
20 RECORD OF DECISION AND ADMINISTRATIVE RECORD 
21 
22 1. EPA retains the responsibilities for release to the public of the RlIFS report and 
23 . the preparation and release of the Proposed Plan and the Record of Decision,. in accordance with 
24 CERCLA and the NCP.. . . 
25 2. EPA shall provide Respondents with the Proposed Plan and Record of Decision. 
26 3. EPA will detennine the contents of its administrative record file for selection of 
27 the remedial action .. Respondents must submit documents developed during the course of the RIlFS to 
28 EPA upOn which selection of the response action may be based. If requested by EPA, Respondents 
29 shall provide copies of plans, task memoranda, including documentation of field modifications, 
30 recommendations for further action, quality assurance memoranda and audits, validated data, raw data, 
31 field notes, laboratory analytical reports, and other reports, concerning theimplemeniation of this Order. 
32 Respondents must additionally submit any previous studies conducted under state, local, or other federal 
33 authorities relating to selection of the response action, and all coIDIlDlIlications between Respondents 
34· and state, local, or other federal authorities concerning selection of the response action. At EPA's 
35 discretion, Respondents may establish a community information repository at or near the Site, to house 
36 one copy of the administrative record. 
37 
38 XIll. PROGRESS REPORTS AND MEETINGS 
39 1. . Respondents shall make presentations at, and participate in, meetings at the 
40 request of EPA during the initiation, conduct, and completion of the RIlFS. In addition to discussion of 
41 the technical aspects of the RlIFS, topics will include anticipated problems or new issues. Meetings will 
42 be scheduled at EPA discretion. . 
43 2. In addition to the deliverables set forth in this Order, Respondents shall submit 
44 monthly progress reports to EPA by the tenth (10th) day of each month. At a minimwn, with respect to 
45 . the preceding month, these progress reports shall: (1) describe the actions which have been taken to 
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1 comply with this Consent Order during that month; (2) include aU results of sampling and tests and all 
2 other data received by Respondents that have been subjected to quality assurance pursuant to the QAPP; 
3" (3) descnbe work planned for the next two (2) months with schedules relating such work to the overall 
4 project schedule for RIlFS completion; and (4) describe all problems encountered and any anticipated 
5 problems, any actual or anticipated delays, and solutions developed and implemented to address any 
6 actual or anticipated problems or delays. 
7 
8 XIV. SAMPLING, ACCESS, AND DATA AVAILABILITY/ADMISSmILITY 
9 1. All results of sampling, tests, modeling, or other data generated by Respondents, 

10 or on Respondents' behalf, for the implementation of this Consent Order, shall be submitted to EPA 
11 monthly as described in the preceding section of ~ Order. Raw data shall be submitted to EPA upon 
12 request. EPA will make validated data generated by EPA or DEQ available to Respondents unless it is 
13 exempt from disclosure by federal or state law or regulation. If there is a discrepancy between EPA's 
14 QAPP data and the Respondents' QAPP data, EPA will, upon the request of Respondents, make the raw 
15 data that was subject to the quality assurance resulting in such a discrepancy available to Respondents . 

. 16 2. Respondents shall orally notify EPA at least fifteen (15) days prior to conducting 
17 significant field events as described in the SOW, work plans, or SAPs. At EPA's oral or written request, 
18 or the request of EPA's oversight assistant, Respondents shall allow split or duplicate samples to be taken 
19 by EPA (andlor its authorized representatives) of any samples 'collected by Respondents in implementing 
20 this Order. All split samples of ResPondents sball be analyzed by the methods identified in the QAPP. 
21 3. At all reasonable times EPA, its authorize4 representatives, DEQ and its 
22 authoriZed representatives, and designated representatives of Tribes and Natural Resource Trustees 
23 accompanied by EPA shall have the authority to enter and freCIy move about all property over which 
24. Respondents have possession or control at the Site where work, if any, is to be carried out pursuant to 
25 this Order. EPA and DEQ and thejr authorized representatives shall also have full access fur the 
26 purposes of inspecting conditions, activities, the results of activities, records, operating logs, .and 
27 contracts related to this Order, reviewing the progress of the Respondents in carrying out the terms of 
28 . this Order; conducting tests as EPA or its authorized representatives deem necessary; using a camera, 
29· sound recording device, or other documentary type equipment to record matters related to this Order; 
30 and verifying the data developed pursuant to this Order and submitted to EPA by Respondents. 
31 Respondents shall allow EPA and DEQ and their authorized representatives to inspect and copy all 
32 records, files, photographs, documents, sampling and monitoring data, and other writings related to 
33 work undertaken in carrying out this Order. Nothing herein shall be interpreted as limiting or affecting 
34 the United States' right of entry or inspection authority under federal law. Nothing in this Section shall 
35 alter existing access provisions within voluntary agreements between any Respondent and DEQ, which 
36 provisiOns shall continue to govern access for DEQ as Lead Agency fur work conducted under those 
37 voluntary agreements and shall not govern access for DEQ as a Support Agency under this Order. EPA 
38 shall make reasonable efforts to avoid interfering with Respondents' business activities when present at 
39 Respondents' properties. All parties with access to the Site under this paragraph shall comply with all 
40 approved Health and Safety Plans. applicable to the property, as well as applicable laws and regulations. 
41 Tribes and their authorized representatives shall be permitted reasonable access to Respondents' 
42 properties at the Site without EPA accompaciment as described in an approved work plan for the 
43 Cultural Resource Analysis desCribed in the SOW .. 
44 4. Respondents may assert a claim of business ~onfidentiality covering part or all of 
45 the infonnation submitted to EPA pursuant to the terins of this Consent Order under 40 c.F.R. 2.203, 
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1 provided such claim is allowed by Section I04(e)(7) ofCERCLA, 42 U.S.c. § 9604(e)(7). This claim 
2 shall be asserted in the manner descf1bed by 40 C.F.R. 2.203(b), and substantiated at the time the claim 
3 is made. Infonnation determined to be confidential by EPA will be given the protection specified in 
4 40 C.F.R. Part 2. If no such claim accompanies the infonnation when it is submitted to EPA, it may be 
5 made available to the public by EPA or DEQ without further notice to Resppndents. Respondents agree 
6 . not to. assert business confidentiality claims with respect to any data related to Site conditions, sampling, 
7 or monitoring. 
8 5. By entering into this Order, Respondents waive any objections in any proceeding 
9 by EPA to any data gathered, generated, or evaluated by EPA, DEQ, or Respondents in the performance 

10 or oversight of the work that has been verified according to the quality assurance/quality Control 
·11 (QAlQ!2) procedures required by the Consent Order. If Respondents object to any other data r~lating to 
12 the RIlFS, Respondents shall submit 'a report to EPA that identifies and explains its objections, descn"bes 
13 the acceptable uses of the data, if any, and identifies any limitations to the use of the data The report 
14 must be submitted to EPA within thirty (30) days of the monthly progress report containing the data. 
15 6. If the Site, or any off-Site area .that is to be used for access for purposes of 
16 implexrenting this Order, is owned in whole or in part by parties other than those bound by this Consent 
17 Order, Respondents will obtain, or use best efforts to obtain Site access agreements from the present 
18 owner(s) within ninety (90) days from the date EPA determines that access is needed. Such agreements. 
19 shall provide access for EPA, its contractors and oversight officials, DEQ and its contractors, the 
20 designated representatives of the Tribes and Natural Resource Trustees accompanied by EPA, and 
21 Respondents or their authorized representatives, and such agreements shall specify that Respondents are 
22 . not EPA, DEQ's, Tribes' or Natural Resource Trustees' representative with respect t9 liability associated 

. 23 with Site activities. Copies of such agreements shall be submitted to EPA prior to Respondents' initiation 
24 of field activities, Respondents' best .efforts sballinclude providing reasonable compensation to any off-
25 Site property owner, unless such owner qualifies as a potentially responsible party under Section 107(a) 
26 of CERCLA. If access agreements are not obtained within the time referenced above, Respondents shall 
27 innnediately riotify EPA of their failure to obtain access and EPA and Respondents will discuss a 
·28 strategy. for gaining access to such properties in the inost expeditious and cost effective manner. EPA 
29 may obtain access for Respondents or perform those tasks or activities with EPA contractors. If EPA 
30 performs those tasks or activities with EPA contractors, Respondents shall perform all other activities not 
31 requiring access to that portion of the Site, and shall reimbUrse EPA for all costs incurred in accordance 
32 with this Order, which are not inconsistent with the NCP in performing such activities. Respondents 
33 shall integrate the results of any such tasks undertaken by EPA into its reports and deijverables. 
34 Respondents also agree to indemnify the United States as specified in Section XXIV of this Order. 
35 
36 VID.Dt:SIGNA TED PROJECT COORDINATORS 
37 . 1. Deliverables subInitted under this Consent Order, shall be sent by certified mail, 
38 return receipt requested, to the following addressees or to any other addressees which EPA may 
39 designate in writing: 
40 . (a) five copies to EPA: 
41 . Wallace Reid 
42 EPA Project Coordinator, 
43 U.S. Environmental Protection Agency 
44 1200 Sixth Avenue, MIS EeL-I 15 
45 Seattle, WA 98101 
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1 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 

24 
25 
26 
27 
28 
29. 
30 
31 
32 

33 
34 
35 
36 
37 
38 
39 
40 
41 

c· 

ph: 206-5~3-1728 
fax: 206-553-0124 
[reid. wallace@epagov] 

(b) one copy to DEQ: 

Eric Blischke 
,OregonDEQ 
2020 SW 4th Ave. #400 
Portland, OR 97201 
ph: 503-229-5648 
fax: 503-229-6899 
[bliscbke.eric@deq.state.or.us] 

(c) one copy to Oregon Department ofFish & Wildlife: 
Rick Kepler 
Oregon Department ofFish & Wildlife 
2501 SW First Ave. 
Portland, OR 97207 
ph: 503-872-5255 x.5426 
fax: 503-872-5269 
[rlck.j.kepler@state.or.us] 

(d) one copy to NOAA: 

Helen Hilhnan 
NOAA Resources Coordinator 
c/o EPA Region 10 
1200 Sixth Avenue (MIS ECL-117) 
Seattle, WA 98101 
ph: 206-553-2101 
fax: 206-553-0124 
[hil1nlan.helen@noaagov] 

(e) one copy to the U.S. Department of Interior 
Preston Sleeger 
Regional Environmental Officer 
Pacific Northwest Region 
500 NE Multnornah St. 
Suite 356 
Portland, OR 97232 
ph: 503-321~6157 
fax: 503-231-2361 
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[preston_sleeger@ios.doigov] 

(f) one copy to the Confederated Tnbes of the Warm Springs Reservation of Oregon 

Brad Nye 
Natural Resources Department 
P.O. BoxC 
Warm Springs, OR 97761 
ph: 541-553-2041 
fax: 541-553-1994 
[bnye@wstnbes.org] 

(g) one copy to the Confederated Tnbes and Bands of the Yakama Nation: 

Lynn Hatcher 
Yakama Nation 
Fisheries Management Program 
P.O. Box 151 
4690SR22 
Toppenish, W A 98948 
ph: 509-865-6262 
fax: 509-865-6293 
[lynn@yakama.coml 

(h) one copy to the Confederated Tnbes of the Grand Ronde Community of Oregon: 

Kathleen Feehan 
Confederated Tnbes of the Grand Ronde Community of Oregon 
47010 SW Hebe Road 
Grand Ronde, OR 97347 
ph: 503-879-2395 
fax: 503-879-5622 
[kathleen.feehan@grandronde.org] 

(i) one copy to the Confederated Tn"bes of the Siletz Indians: 
Tom Downey 
Environmental Specialist 
Confederated Tribes of the Siletz Indians 
P.O. Box 5.49 
Siletz, OR 97380 
ph: .541-444-8226 
fax: 541-444-9688 
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. [tomd@ctsi.nsn.us] 

u) one copy to the Confederated Tnbes of the Umatilla Indian Reservation: . 

AudieHuber 
Confederated Tribes of the Umatilla Indian Reservation 
Department of Natural Resow-ces 
73239 Confederated Way 
Pendelton, OR 97801 
ph: 541-966-2334 
fax: 503-27~3317 
[audiehuber@ctuir.com] 

(k) one copy to the Nez Perce Tnbe: 

Patti Howard 
Water Resources Division 
Nez Perce Tribe 
P,O. Box 365 
Lapwai, ID 83540 
ph: 208-843-7368 
fax: 208-843-7371 
[pattih@nezperce.org] 

(1) one copy each to Respondents' Co-Project Coordinators 

. Robert Wyatt 
Northwest Natur~ . 
220 NW Second Avenue 
Portland, OR 97209 
ph: 503-226-4211 x5425 
fax: 503-273-4815 

. [Ijw@nwnatural.com] 

Trey Harbert 
Port of Portland 
P.O. Box 3529 
Portland, OR 97208 
ph: 503-944-7325 
fax: 503-944-7354 
[barbet@portptld.com] 
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1 2. On or before the effective date of this Order, EPA and Respondents shall each 
2 designate their own Project Coordinator. Each Project Coordinator shall be responsible for overseeing 
3 the implementation of this Consent Order. To the max.imum extent possible, writte~ communications 
4 between Respondents and EPA shall be directed to the Project Coordinator by mail or electronic mail, 
5 with copies to such other persons as EPA may designate. 
6 3. EPA and Respondents have the right to change their respective Project 
7 Coordinator upon at least ten (10) days notice in writing prior to the change. 
8 4. EPA's Project Coordinator shall have the authority lawfully vested in a Remedial 
9 Project Manager (RPM) and On-Scene Coordinator (aSC) by the NCP. EPA's Project Coordinator shall. 

10 have the authority consistent with the NCP, to halt any work required by this Consent Order, and to take 
11 any necessary response when he or she determines that conditions at the Site may present an inn:nediate 
12 endangerment to public health or welfare or the environment. The absence of the EPA Project . 
13 Coordinator from the Site pursuant to this Consent Order shall not be cause for the stoppage or delay of 
14 any work. 
15 5. EPA shall arrange for a qualified person· to assist in its oversight and review of. 
16 the conduct of the RIfFS, as required by Section 104(a) ofCERCLA, 42 U.S.c. § 9604(a). The 
17 oversight assistant may observe work and make inquiries in the absence of EPA, but is not authorized to . 
18 modify any approved deliverable. . 
19 
20 IX.OTHER APPLICABLE LAWS 
21 1. Respondents shall comply with all applicable laws and regulations in 
22 implementing this Order .. No . local,.. state,- or- federal permit shall be required for any portion of any 
23· action conducted entirely on-Site, including studies, where such action is selected and carried out in 
24 compliance with Section 121 ofCERCLA, 42 U.S.c. § 9.621. . 
25 
26 XVII. RECORD PRESERVATION 
27 1. All records and documents in Respondents', their employees', contractors', 
28 consultants', agents', accountants', or attorneys' possession, whether they have been submitted to EPA 
29 . or not, that concern the implementation of this Order, including those docmnents relevant to the 
30 perfonnance·ofTask 2.a of the saw (Data Compilation/Site Background), and/or those documents 
31 related to the release or thre~ened release of hazardous substances, pollutants, or contaminants to the 
3~ sediments in the Lower Willamette River, shall be preserved during the conduct of this Consent Order . 
33 and for a minimum of ten (10) years after the completion of remedial action at the Site, unless 
34 permission has been sought and obtained in writing from EPA and-DEQ prior to destruction of such· 
35 documents. Respondents reserve the right to claim the attorney-client privilege and/or attorney work 
36 product inununity in accordance with FRCP 26, for such documents, and EPA reserves the right to 
37 challenge any such claims by Respondents. After this 10-year period, Respondents shall no·tify EPA 
38 and DEQ at least ninety (90) days before the docwnents are scheduled to be destroyed. If EPA or DEQ 
39 requests that the documents be saved, Respondents shall, at no cost to EPA or DEQ, give the requesting 
40 agency the documents or copies of the docwnents. 
41 
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1 xvm DISPUTE RESOLUTION 
2 1. Any disputes concerning ~ctivities or deliverables required under this Order may 
3 be resolved as follows: If Respondents object to any EPA notice of disapproval or requirement made 
4 . pursuant to this Consent Order, Respondents s~ notify the EPA Project Coordinator in writing of their 
5 objection( s) within fourteen (14) days of receipt of the disapproval notice or requirement. Respondents' 
6 written objection(s) shall define the dispute, state the basis of Respondents' objection(s), and be sent 
7 certified .mail, return rece~pt requested EPA and RespOndents then have an additional fourteen (14) 
8 days from Respondents' receipt of the return receipt to reach agreement. If an agreement is not reached 
9 within foUrteen (14) days, Respondents may request a determination by EPA's Environmental Cleanup 

10. Office (ECL) Director. The ECL Director's determination is EPA's final decision. Respondents shall 
11 proceed iri accordance with EPA's final decision regarding the matter in dispute, regardless of whether 
12 Respondents agree with the decision. If Respondents do not agree to perform or do not actually perform 
13 the work in accordance with EPA's final decision, EPA reserves the right in its sole discretion to 
14 conduct the work itself, to seek reimbursement from Respondents, to seek enforcement of the decision, 
15 to seek penalties, and/or to seek any other appropriate relief. 
16 2. Respondents are not relieved of any obligations to perfopn and conduct activities 
17 and submit deliverables on the schedule set forth in the SOW or work plan, while a matter is pending in 
18 dispute resolution. The invocation of dispute resolution does not stay stipulated penalties under this 
19 Order.' . 
20 
21 XIX. DELAY IN PERFORMANCE/STIPULATED PENALTIES 
22 1. Unless there is a Force Majeure event as defined in Section 
23 XX below, for each day that Respondents fail to complete a deliverable in a 
24 timely manner. or fail to, produce a deliverable of aoceptable quality, or otherwise 

. 25 fail to perform in accordance with the requirements of this Order, Respondents 
26 shall be liable for stipulated penalties. DEQ may identify a violation of the Order 
27 and recoIl1l:rend to EPA that EPA impose stipulated penalties for such violation. 
28 Penalties begin to accrue on the day that performance is due or a violation occurs, 
29 and extend through the period of correction.. Where a revised submission by 
30 Respondents is required, stipulated penalties shall cOntinue to accrue until a 
31 satisfactory deliverable is produced. EPA will provide written notice for 
32 violations that are not based on timeliness; nevertheless, penalties shall accrue 
33 from the day a violation commences. EPA may, at its discretion, waive 
34 imposition of stipulated penalties if it detennines that Respondents have 
35 attempted in good faith to comply with this Order, or have timely cured defects in 
36 initial submissions. Payment shall be due within thirty (30) days of receipt of a 
37 demand letter from EPA, unless otherwise agreed to by EPA. 
38 2. Unless EPA has agreed to a longer period of time for payment pursuant to 
39 paragraph 1, above, Respondents shall pay interest on the unpaid balance, which shall begin to accrue at 
40 the end of the 30-day period, at the rate established by the Department of Treasury pursuant to 30 U.S.c. 
41 § 3717. Respondents shall further pay a handling charge of one percent (1 %), to be assessed at the end 

. 42 of each thirty-one (31) day period, and a six percent (6%) per annum penalty charge, to be assessed if 
43 the penalty is not paid in full within ninety (90) days after it is due .. 
44 3. Respondents shall make all payments by check to: U.S. EnvirOnmental 
45 Protection Agency, Superfund Accounting, P.o. Box 360903M, Pittsburgh, Pennsylvania 15251. 
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1 Checks should identify the name of the Site, the Site identification number, the account nUmber and the 
2, title of this Order. A copy of the check and/or transmittal letter shall be forwarded to the EPA Project 
3 Coordinator. 
4 4. . For the following deliverables, stipulated penalties shall accrue in the amount of 
5 $500 per day, per violation, for the first seven days of noncompliance; $1,000 per day, per violation, for 
6 the 8th through 14th day of noncompliance; $2,500 per day, per violation, for the 15th day through the 
7 30th day; and $5,000 per day per violation for the 30th day through the 90th day. 
8 a) An original and any revised deliverables and/or work products descn'bed in the 
9 Stipulation and Agreement. . 

10 b) An original and any revised RJlFS work plan, including addenda. 
11 c) An original and any revised SAP. . 
12 d) An origmal and any revised. Site health & safety plan. 
13 e) An original and any revised RI report. 
14 f) An original and any revised treatability statement of work. 
15 g) An original and any revised treatability testing work plan. 
16 h) An original and any revised treatability study sampling & analysis plan. 
17 i) An original and any revised treatability study health & safety plan. 
18 .j) An original and any revised risk assessment scoping memorandum; the original 
19 risk assessment scoping meInorandwn shall be the version submitted in response to EPA's first round of 
20 comments on Respondents' draft memorandum submitted to EPA pursuant to this Order within 120 
21 days after the effective date. . 
22 k) An original and any revised FS report. 
23 I) . An original and any revised baseline risk assessment report. . 

. 24 .. 5.. For. the following interim deliverables,. stipulated penalties shall accrue in' the 
25 amount of $250 per day, per violation, for the first week of noncompliance; $500 per day, per violation, 
26 for the 8th through 14th day of noncompliance; $1,500 per day, per violation, for the 15th day through 
27 the 30th day of noncompliance; and $2,500 per day per .violation for the 3Qth day through the 90th day 
28 of noncompliance. 
29 a) An original and any revised Data Quality Objectives submitted with the RIlFS 
30' work plan for the IsA and adjacent areas, including addenda. . 
31 b) An original and any revised completed Site relational database. . 
32 c) An original and any revised data gaps table submitted with the RJlFS work plan 
33 described in subparagraph B. Task 2.ii.f, above, including addenda 
34 d) Ali original and any revised Site trip report submitted with the RIlFS work plan 

. 35 described in subparagraph B. Task 2.ii.f, above, including addenda 
36 e)' An original and any revised preliminary analytical goals submitted with the RJlFS 
37 work plan described in subparagraph B. Task 2.ii.f, above, including addenda 
38 f) An original and any revised preliminary CSM submitted with the RIlFS work 
39 plan described in subparagraph B. Task 2.ii.f, above, including addenda 
40 g) An original and any revised technical memorandum identifying potential criteria 
41 for identification of candidate early action areas, and any deliverable using theSe criteria to identify 
42 areas that may be candidates for early action. . 
43 h) An original and any revised technical memorandum on modeling of Site 
44 characteristics submitted with the RIlFS work plan described in subparagraph B. Task 2.iif, above, 
45 including addenda. 

'\ 
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i) An original and any revised Site characterization summary. 
j) An original and any revised identification of candidate technologies 

k) An original and any revised technical memorandum 
identifying preliminary RAOs. 

1) An original and any revised technical memorandum 
descnbing process(es) to identify and obtain disposal site options for 
contaminated sediment. 

m) An original and any revised technical 
memorandum identifying potential sources of sediment capping materials 

. andlor outlining testing requirements needed to evaluate the acceptability 
of any such material. 

n) An original and any revised technical metmrandum 
identifying the data to evaluate natUral attenuation options. 

0) ,An original and any revised treatability. testing evaluatiori report. 
p) An original and any revised treatability study evaluation report. 
q) An original and any revised Site:"specific remedial action objectives refined and 

documented pursuant to ,this Order (due ninety (90) days after Respondents' receipt of EPA's comments' 
on the draft RI report). 

r) Memoranda on development and preliminary screening of alternatives, assembled 
a1.~ernatives screening results, and final screening.' , 

s) Comparative analyses of remedial alternatives report. 
t) An original and any revised cultural resource analys~. 
6., For the monthly progress reports, stipulated- penalties shall accrue in the amount 

of $200 per day, per violation, for the first week of noncompliance; $500 per day, per violation, for the 
8th through 14th day of noncompliance; $1,000 per day, per'violation, for the 15th day through the 30th 
day; and $2,000 per day, per violation, for the 30th day through the 90th day. Stipulated penalties for 
monthly progress reports shall not accrue during the first two hundred ten (210) days after the effective 
date of this Order. ' 

7. Respondents may dispute EPA's right to the stated amount of penalties by 
invoking the dispute resolution procedures under S~tion XVIII herein. Penalties may, at EPA's 
discretion, accrue, but need not be paid, during the dispute resolution period. If Respondents do not 
prevail upon resolution, all penalties shall be due to EPA within thirty (30) days of reso lution of the 
dispute, unless otherwise' agreed to by EPA If Respondents prevails upon resolution, no penalties shall 
be paid. 

8. If EPA requires corrections to be reflected in the next deliverable and does not 
require resubmissjon of that 'deliverable, stipulated penalties for that interim deliverable shall cease to 
accrue on the date of such decision by EPA 

9. ,TIle stipulated penalties provisions do not preclude EPA from pursuing any other ' 
remedies or sanctions which are available to EPA because of Respondents' failure to comply with this , 
Consent Order, including, but not limited to, conduct of all or part of the RIlFS by EPA. Payment of 
stipulated penalties does not alter RespOridents' obligation to complete peIformance under this Consent 
Order. 

10. Respondents are each jointly and severally liable to comply with this Order. 
Failure to comply by one Respondent does not excuse performance by any other Respondents. 
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1 
2 xx.FORCE MAJEURE 
3 1. "Force Majeure," for purposes of this Consent Order, is defined as any event 
4 arising from causes entuely beyond the control of Respondents' and of any entity controlled by 
5 Respondents, including their contractors and subcontractors, that delays the timely performance of any 
6 obligation under this Consent Order notwithstanding Respondents' best efforts to avoid the delay. The 
7 requirement that the Respondents exercise "best efforts to avoid the delay" includes using best efforts to 
8 anticipate any potential Force Majeure event and best efforts to address the effects of any potential . 
9 Forc~ Majeure event 0) as it is occurring, and (2) following the potential Force Majeure event, such that 

10 the delay is minimized to the greatest extent practicable. Examples of events that are not Force Majeure 
11 events include, but are not limited to, increased costs or expenses of any work to t>e perfonned under 
12 this Order or the financial difficulty of Respondents to perform such work. 
13 2. If any event occurs or has occurred that may delay the performance of any 
14 obligation under this Order, whether or not caused by a Force Majeure event, Respondents shall notify, 
15 by telephone, the EPA RPM or, in his or her absence, the ECL Director, within forty-eight (48) hours of 
16 ' when Respondents knew or should have known that the event might cause a delay. Within seven (7) 
17 business days thereafter, Respondents shall provide, in writing, the reasons for the delay, the anticipated 
18 duration of the delay, all actions taken or to be taken to prevent or minimize the delay, a schedule for 
19 implementation of any measures to be, taken to mitigate the effect of the delay, and a statement as to 
20 whether, in the opinion of Respondents, such event may cause or contnbute to an endangennent to 
21 public health, welfare, or the environment. Respondents shall exercise best efforts to avoid or minimize 
22 any delay and any effects of a delay. Failure to comply with the above requirements shall pfeclUde . 
23 Respondents from asserting any claim of Force Majeure. 
24 " 3. If EPA agrees that the delay or anticipated delay is attnbutable to Force Majeure, 
25 the time for performance of the obligations under this Order that are directly affected by the Force . 
26 Majeure event shall be extended by written agreem!nt of the parties, for a period of time not to exceed 
27 the actual duration of the delay caused by the Force Majeure event. Ali extension of the time for 
28 performance of the 0 bligation directly affected by the Force Majeure event shall not extend the time for 
29 performance of any subsequent obligation. , 
30 4. If EPA does not agree that the delay or anticipated delay has been or will be 
31 caused by a Force Majeure event, or does not agree with Respondents on the length of the extension, the 
32 issue shall be subject to the dispute resolution procedures set forth in Section XVII of this Order. In any 
33 such proceeding, to qualify for a Force Majeure defense, Respondents shall have the burden of . 
34 demonstrating by a preponderance of the evidence that the delay or anticipated delay has been or will be 
35 caused by a Force Majeure event, that the duration of the delay was or will be warranted under the 
36 circumstances, that Respondents did exercise or are exercising due diligence by using their best efforts 
37 to avoid and mitigate the effects of the delay, and that Respondents complied with the requirements of 
38 this Section. 
39 5. Should Respondents carry the burden set forth in the preceding paragraph, the 
40 delay at· issue shall be deemed not to be a violation of the affected obligation of this Consent Order. 
41 
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1 X.RESERV ATIONS OF RIGHTS 
2 1. EPA reserves the right to bring an action against Respondents under Section 107 
3 of CERa..A, 42 U.S.C. § 96(J7, for recovery of all response costs including oversight costs, in~d by 
4 the United States, imd by DEQ as support~gency, for activities relating to this RIlFS, at the Site that are 
5 not reimbursed by Respondents, any costs fucurred if EPA perfonns the RIlFS or any part thereof, and 
6 any future costs incurred by the United States in connection with response activities conducted under 
7 CERCLA at the Site. Respondents reserve all rights consistent with this Order to defend against any 
8 such action. EPA will not bring an action against Respondents to recover response costs incurred prior 
9 to January 26,2001 while this Consent Order is in effect 

10 2. EPA reserves the right to bring an action against Respondents to enforce the 
11 response and oversight cost reimbUrsement requirements of this' Consent Order, to collect stipulated 
12 penalties assessed pursuant to this Consent Order, and to seek penalties pursuant to Section 109.of 
13 CERCLA, 42 U.S.c. § 9609. Respondents reserve all rights consistent with this Order to defend against 
14 any such action by EPA, though RespOndents waive any defenses to such actions oli the basis of claim-
15 ·splittip.g or any applicable statute of limitations or laches while this Consent Order is in effect. 
16 3. EPA or Respondents' failure to specifically reserve a particular right herein shall 
17 not be construed as a waiver of that right. Except as expressly provided in this Order, each party 
18 ·reserves all rights and defenses it may have. Nothing in this Consent Order shall affect EPA's removal 
19 authority or EPA's response or enforcement authorities including, but not IiIillted to, the right to seek 
20 injunctive relief, stipulated penalties, statutory penalties, andlor punitive damages. 
21 4. Following satisfaction of the requir~nts of thiS Consent Order, Respondents 

. 22 shall have resolved their liability to EPA for the work perforzned by Respondents pursuant to this 
23 Consent Order. Respondents are not released from liability, if any, for any response actions taken 
24 _ beyond the scope .of this Order regarding removals, other operable units, remedial design/remedial 
25 action, or activities arising pursuant to Section 121(c) ofCERCLA, 42 U.S.C. §.9621(c). . 
26 5. Respondents reserve the right to claim the attorney-client privilege andlor 
27 attorney work product immunity in accordance with PRCP 26, for documents, and EPA reserves the 
28 right to challenge any such claim by Respondents. . 
29 6. EPA recognizes that Respondents are entering into this Order notwithstanding 
30 that contamination at the Site. may have been caused by entities other than Respondents. In actions 
31 concerning the Site, EPA agrees to apply the EPA Orphan Policy, Attaclunent C hereto. 
32 

. 33 XXII. REIMBURSEMENT OF EPA RESPONSE COSTS 
34 .1. Following the issuance of this Consent Order, EPA shall submit an accounting to 
35 Respondents on a periodic basis of all response and oversight costs incurred by the United States in the 
36 implementation and qversight of this Order .. Such response costs may include, but are not limited to, . 
37 costs incurred by the United States in overseeing Respondents' implementation of the requirements of 
38 this Consent Order and activities perfonned by the United States as part of this RIlFS, including any 
39 costs incurred to obtain access for Respondents pursuant to this Consent Order, in connection with 
40 preparation of the risk assessment for the site, and for connnunity relations activities for this RIlFS. 
41 However, where consistent with any access strategy developed by the parties pursuant to Section XIV. 6, 
42 EPA may, in its discretion, use its enforcement authority to obtain access and seek cost recovery from 

. 43 any party who denies access. Costs shall include all direct and indirect costs, including, but not limited 
44 to, titre and travel costs of EPA personnel and associated indirect costs, coordination between DEQ and 
45 EPA regarding uplands source identification and control and in-water investigation, contractor costs, 
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1 cooperative agreement costs, compliance monitoring, including the collection and analysis of split 
2 samples, inspection of RIlFS activities, site visits, discussions regarding disputes that may arise as a 
3 'result of this Consent Order, review and approval or disapproval of reports, and costs incurred by EPA 
4 of redoing any of Respondents' tasks. Any necessary summaries, including, but not limited to EPA's 
5 certified Agency Financial Management System swnma.ry data (SCORES Reports), or such other 
6 summary as certified by EPA, shall serve as basis for payment demands. However, Respondents may 
7 review the following underlying EPA oversight cost documentation: EPA personnel time sheets, travel 
8 authorizations and vouchers; EPA c;:ontractor monthly invoices; and all applicable ~oD.tract laboratory 
9 program (CLP) invoices. Costs reimbursable under this Order shall not include costs incurred prior to 

10 January 26, 200 1. 
11 2. Respondents sball, within 30 days of receipt of each accounting, remit a certified 
12 or cashier's check for the amount of the costs set forth in the accounting. If payment of such costs is not 
13 n1ade within 30 days of receipt of the accounting, interest shall accrue from the date of receipt of the 
14 accounting through the date of payment. The interest rate is the rate of interest on investments for the 
15 Hazardous Substances Superfund in section 107(a) ofCERCLA, compounded annually on October 1. 
16 3. Checks shall be made payable to the Hazardous Substances Superfund and should 
17 include the name of the site, the site identification number (l03R), and the title of this Consent Order. 
18 Checks shall be forwarded to: Menon Bank, EPA-Region 10, Superfund Accounting, P.O. Box 
19 360903M, Pittsburgh, PA 15251. 
20, 4. Copies of the transmittal letter and check should be sent simultaneously to the 
21 EPA Project Coordinator. . . 
22 . 5. Respondents agree to limit any disputes concerning costs to accounting errors and 
23 the inclusion of costs outside the scope of this Consent Order, including, but not limited to, costs for 
24 work whicii. is mconsistent with this Order. ResPondents shan identify any contest~ costs and the basis 
25 of their objection. All undisputed costs shall be remitted by Respondents in accordance with the 
26 schedule set forth above. Disputed costs shall be paid by Respondents into an escrow account while the 
27 dispute is pending. Respondents bear the bUrden of establishing an EPA accounting error or the 
28 inclusion of costs outside the scope of this Order, or that such costs do not meet the standard for 
29 recovery of costs set forth in Section 107 (a)( 4)(A) of CERCLA . 
30 
31 . XXID.REIMBURSEMENT OF DEQ RESPONSE COSTS 

. 32 1. Fonowing the issuance of this Consent Order, DEQ will submit an accounting to 
33 Respondents on a monthly basis of all Support Agency oversight costs incurred by DEQ in 
34 implementation and oversight of this Order. Respondents sball pay all· direct and indirect Support 
35 Agency costs incurred by DEQ consistent with this Consent Order, including but not limited to DEQ's 
36 costs of coordinating with EPA regarding uplands source identification and control and in-water . 
37 investigations, identifying state ARARs and reviewing data and documents in relation to state ARARs, 
38 including but not limited to ORS 465 and state laws pertaining to releases of petroleum Respondents 
39 are not responsible under this Order for DEQ's Lead Agency response cOsts incurred in conducting or 
40 overseeing site assessments and RIlFSs purs.uant to ORS Chapter 465, which include source 
41 identification and source control Respondents shall not be obligated to pay under this Order any 
42 assessment under ORS 465.333, although DEQ may continue to recover such assessments under its 
43 negotiated cost recovery agreements or, where applicable, through other independent legal means. 
44 Costs reimbursable under.this Order shall not include costs incurred prior to January 26, 2001. 
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1 2. Respondents shall, within 30 days of receipt of each DEQ invoice, remit a check 
2 payable to "State of Oregon, Hazardous Substance Remedial Action Fund", mailed to Oregon 
3 ,Dep~nt of Environrnental Quality, Accounting, 811 S.W. Six.thAve., Portland, OR 97204. 
4 Respondents shall pay simple interest of 9% per annum on the balance of any unpaid DEQ costs, which 
5 interest shall begin to accrue at the end of the 3D-day payment period. ' 
6 3. DEQ ~voices will include a Surrimary of costs billed to date. Upon request to 
7 DEQ, Respondents may review underlying documentation including but not limited to: DEQ personnel 
8 time sheets; travel authorizations and vouchers; DEQ contractor monthly invoices; and all applicable 
9 laboratory invoices.' Respondents agree to limit any disputes concerning costs to accounting errors and 

10 the inclusion of costs outside the scope of this Consent Order, including, but not limited to, costs for 
11 work which is inconsistent with this Order. Respondents shall identify any contested costs and the basis 
12 for their objection. All undisputed costs shall be remitted by Respondents in accordance with the 
13 schedule set forth above. Respondents bear the burden of establishing a DEQ accounting error or the 
14' inclusion of costs outside the scope of this Order, or that such costs do not meet the standard for I 

15 recovery of costs set forth in ORS 465.200(23). ' 
16 
17 XXIVDISCLAIMER 

18 1. In entering into this Consent Order, Respondents neither admit nor deny EPA's 
19 Findings of Fact. and Conclusions of Law. Respondents' participation in this Order shall not be 
20 considered an admission of liability and is not admissible in evidence, against Respondents in any 
21 judicial or administrative proceeding, oth!r than a proceeding by the United States, including EPA, to 

. 2~ , 'enforce this CQ~nt Order or a judgment relating to it. Respondents retain' their rights to assert claims 
23 against other potentially responsible parties at the Site. However, Respondents agree not to contest the 
24 validity or terms of this Order, or the procedures underlYing or relating to it in any action brought by the 
25 United'States, including EPA, to enforce this Order. 
26 
27 'XXV. OTIIER CLAIMS 
28 1. In entering into this order, Respondents also waive any right to seek 
29 reimbursement under Section 106(b) ofCERCLA, 42 U.S.c. §9606(b). Respondents also waive any 
30, right to present a claim under Section 111 or 112 of CERCLA, 42 U.S.c. §§ 9611 or 9612. This Order 
31 does not constitute any decision on preauthorizatiori of funds under Section 111(a)(2) of CERCLA, 
32 42 U.S.C. § 9611(a)(2) .. Respondents further waive all other statUtory and connnon law claims against 
33 EPA relating to or arising out of conduct of the RIlFS, including, but not limited to, contribution and 
,34 counterclitims. ' 
35 2. Nothing in this Order shall constitute or be construed as a release from any 
36 claim, cause of action, or demand in law or equity against any person, finn, partnership, subsidiary, or 
37 corporation not a signatory to this Consent Order for any liability it may have arising out of, or relating 
38 in any way to, the generation, storage, treatment, handling, transportation, release, or disposal of any 
39 hazardous substances, pollutants, or contaminants found at, taken to, or taken from the Site. If any 
40 Section or portion of this order is invalidated for any reason, all remaining Sections or portions' shall 
41 remain in full force and effect. ' 
42 
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1 XXVI. FINANCIAL ASSURANCFJINSURANCElINDEMNIFICA TION 
2 . 1. . Respondents shall establish and maintain a financial instrument or trust account 
3 or other financial mechanism acceptable to EPA, including a demonstration that one or more of the 
4 Respondents satisfy the requirements of 40 c.P.R. 264. 143(f) to perform the work and any other . 
5 ~bligations required under this C6nsent Order, including a margin for cost overruns. Within forty-five 
6 (45) days after the effective date of this Consent Order, Respondents shall make the demonstration or 
7' fund the financial instrument or trust account sufficiently to perform the work required under.this 
8 Consent Order projected for the period beginning with the effective date of the Order through December 
9 31,2001. Beginning January 1, 2002. and on or before the 15th day of January of each calendar year 

10 thereafter, Respondents shall make the demonstration or fund the financial instrument or trust account 
11 sufficiently to perform the work. and other activities required under this Orderp:rojected for the 
12 succeeding calendar year quarter. 
13 2. To the extent that financial assurance is provided by financial instrument or trust 
14 accowit, if at any titre the net worth of the financial ~trument or trust account is insufficient to 
15 perform the work and other obligations under this Order for the upcoming quarter, Respondents shall 
16 provide written notice to EPA within seven (7) days after the net worth of the financial instrument or 
17 trust account ~mes insufficient. The written notice shall describe why the financial instrument or 
18 trust account is funded insufficiently and explain what actions have been or will be taken to fund the 
19 financial instrument or trust account adequately, . 
20 3.. (a) Prior to commencement of any work under this Order, Respondents shall 
21 either make the demonstration required in paragraph 3( d) below, or shall secure, and shall maintain in 
22 force for the duration of this Order, and for two (2) years after the completion of all activities required 
23 by' this Consent Order the following insurance policies naining the United States as an additional 
24 insured: . 
25 i. Comprehensiv~ General Liability (CGL) in the amount of at least $1 
26 million combined single limit, $2 million aggregate. including Contractual Liability Insurance in the 
27 amJunt of one million dollars per occurrence; . 
28 ii. Automobile insurance, with limits of $1 million, combined single limit, 

29 and 
. . 

30 iii. Umbrella Liability Insurance in excess of CGL and automobile liability 

31 coverage in the amount of $5 million per oCcurrence. 

32 (a) Respondents shall 
33 also either make the dem:mstration require4 in 
34 paragraph 3( d) below or shall secure, and maintain 
35 in force for the duration of this Order and for two (2) 
36 years after the completion of all activities required 
37 by this Consent Order the following: 
38 i. Professional Errors and Omissions Insurance in the amount of at least two 
39 million dollars per occurrence. 
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ii pollution Liability Insurance in the amount of at least two million dollars 
per occurrence, covering as appropriate both general liability and professional liability arising from, 
pollution conditions. 

(c) For the duration of this order, Respondents shall satisfy, or shall ensure . 
that their contractors or subcontractors,satisfy, all applicable laws and regulations regarding the 
provision of employer's liability insurance and workmen's compensation insurance for all persons 
perfonning work on behalf of the Respondents, in furtherance of this Order. 

(d) If Respondents demonstrate by evidence satisfactory to EPA that any 
contractor or subcontractor maintains insurance equivalent to that descnOed above" or insurance 
covering the same risks but in a lesser amount, then with respect to that contractor or subcontractor 
Respondents need provide only that portion of the insurance descnDed above which is not maintained by 
the contractor or subcontractor. 

(e) ~or to commencement of any work under this Order, and amiually 
thereafter on the amllversary of the effective date of this Order, Respondents shall provide certificates of 
such insurance and a copy of each insurance policy to EPA. 

4. At least seven (7) days prior to commencing any work under this Consent Order, 
Respondents shall certify to EPA that the required insurance has been obtained by that contractor. 

5. Respondents agree to indenm.ify and hOld the United States, its agencies, 
departments, agents, and employees hannless from any and all claims or causes of action arising from or 
on account of acts or omissions of Respondents, their employees, agents, servants, receivers, successors, 
assignees, or any persons including, but not limited to, firms, corporations, sUbsidiaries, and contractors, 
in carrying out activities under this Consent Order. The United States or any agency or authorized 
representative of the United States shall not be held as a party to any contract entered into by 
respondents in carrying-out activities under this Consent Order. 

, " 

XXVIL EFFECTIVE DATE AND SUBSEQUENT MODIFICATIONS 
1. The effective date of this Consent Order shall be the date it is signed by EPA. 
2. This Consent Order may be amended by mutual agreement of EPA and 

Respondents. Amendments shall be in writing and shall be effective when signed by EPA's delegated 
authority. EPA Project Coordinators may adjust schedules but do not have the authority to sign 
amendments to this Consent Order. 

3. No infonnal advice, guidance, suggestions, or comments by EPA regarding 
reports, plans, specifications, schedules, and any other writing submitted by Respondents will be 
construed as relieving Respondents of their obligation to obtain such formal approval as may be 
required by this Order. Any deliverables, plans, technical memoranda, reports (other than progress 
reports), specifications, schedules, and attachments required by this Consent Order or EPA are 
incorporated into this Order upon approval by EPA 

xxxvm. TERMINATION AND SATISFACTION 
1. This Consent Order shall tenninate when Respondents demonstrate, in writing, 

and certify to the satisfaction of EPA that all activities required under this Consent Order. as amended 
by any modifications, including any additional work, payment of oversight costs, and any stipulated 
penalties demanded by EPA, have been perfonned and EPA has approved the certification. This notice 
shall no.t, however, tenninate Respondents' obligation to comply with Sections XVII and XXII of this 
Consent Order. 
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2. The certification shall be signed by a responsible official representing each 
Respondent. Each representative shall make the following attestation: "I certify under penalty of 
perjury under the laws of the United States that the information contained in or accompanying this 
certification is true, accurate, and complete." For purposes of this Consent Order, a responsible official 
is a corporate official who is in charge of a principal business function. 

Issued this ___ day of ______ , 2001 

U.S. EPA, Region X, Office of EnviroDIDental Cleanup 

BY: __________ ~------

Amber L.Wong, Manager, Site Assessment & Cleanup Unit 

For 

. BY: DATE: 
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RECEIVED 

03 JUN 16 PH 2: 05 

HC::ARINGS CLERK 
EP.~ --REGION 10 

C~.: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY REGION X 

IN THE MATTER OF: 

Portland Harbor Superfund Site, . 

) 
) 
) 
) 

A TOFINA Chemicals, Inc., Chevron U.S.A., Inc., 
Gunderson, Inc., Northwest Natural Gas, ) 
City of Portland, Port of Portland, Time Oil Co., 
ConocoPhillips Company (formerly Tosco 
Corporation), Union Pacific Railroad Company, ) 
Oregon Steel MiDs, Inc. 

) U.S. EPA Docket Number 
CERCLA-10-200l-0240 
) 
) 

) 
) 

RESPONDENTS, ) 
) 

Proceeding Under Sections 104, ) 
122(a), and 122(d)(3) ofthe ) 
Comprehensive Environmental Response 
Compensation, and Liability Act; (CERCLA) as 
amended, 42 U.S.C. §§ 9604, 9622(a), 

) AMENDMEl'lT NO.1 
) 
) 

and 9622(d)(3). ) 
) 

-----------------------------------------) 
ADMINISTRATIVE ORDER ON CONSENT 

FOR REMEDIAL INVESTIGATIONlFEASmlLITY STUDY 

The undersigned hereby unanimously agree that the Administrative Order on Consent is 

amended as follows: 

Section V. of the AO<; is amended by the addition of paragraph 7 set rorthbelow: 

7. EPA has entered into a Memorandwn of Understanding for the Portland 

Portland Harbor Superfund Site RIlFS AOC, Amd. No.1 
1 

( 

i 
I 
\. 
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Harbor Superfund Site (the "MOll',) with, among others, the Confederated Tribes and Bands of 

'the Yakama Nation, the Confederated Tribes of the Grand Ronde Community of Oregon, the 

Confederated Tribes of Siletz Indians, the Confederated Tribes of the Umatilla lndian 

Reservation, the Confederated Tribes of the WamiSprUigs Reservation of Oregon, and the Nez . 

Perce Tn"be (collectively, the «the Tribes") to ensure the Tribes' participation in RIlFS activities . 

at the Site. 

Section XXII. of the AOC is amended in the following ways: 

The title to Section XXII. is amended to be "REIMBURSEMENT OF EPA AND TRIBAL 

RESPONSE COSTS" 

A paragraph 6 is added and set forth below: 

6. EPA funding to support Tribal participation at CERCLA sites is. 

increasingly uncertain. In order to advance an efficient, focused, collaborative RIlFS for the 

Site, Respondents desire to fund the Tribes' response and oversight costs consistent with EPA 

policy, regulations, and guidance on supporting Tribal involvement, regardless of the availability 

of federal funds. 

A paragraph 7 is added and set forth below: 

7. Respondents may pay directly response and oversight costs incurred by the 

Tribes in the amount and in the manner as the Respondents and one or more of the Tribes may 

agree. If requested by Respondents, EPA will review annually Tribal budgets and invoices for 

costs payable under this paragraph for the sole purpose of detennining if the costs are within the 

Portland Harbor Superfund Site RIfFS AOC, Amd. No.1 
. 1 

------~\ 

, 
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, .. 

scope of the Consent Order and consistent with the NCP . EPA will use best efforts to make its 

determination within sixty (60) days of EPA's receipt of the budgets Qr invoices. EPA's 

determination under this paragraph is not sUbject to Section xvm. of this Consent Order 

(Dispute Resolution). If no agreement exists between the Respondents and the Tribes, 

Respondents shall have no obligation to pay Tribes' response and oversight costs directly 

pursuant to this paragraph. Nothing in this paragraph, however, affectS Respondents' obligations 

under this Consent Or~er to reimburse EPA's response and oversight costs. including Tribal 

cooperative agreement costs, pursuant to paragraph 1 of this Section. 

ADMINISTRATIVE ORDER ON CONSENT, DOCKET NO. CERCLA 10-2001-0240 
AMENDMENT NO.1 IS APPROVED AND ORDERED 

Issued this !U day of ~~ .' ,2003 

BY: ~ ----
lyja Kawabata, Manager 

ite AssesSment and Environmental Cleanup Unit #2 

PortlaDd Harbor SuperfuDd Site RIlFS AOC, Amd. No.1 
3 
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.) 

RESPONDENTS hereby consent to the issuance of this Amended order, and agree to abide by 
each and every provision to Administrative Order on Consent, Docket No. CERCLA 10-2001-
0240 as amended herein. ' 

, For ConocoPhillips Company 
(fonnerly TOSCO Corporation) 

0'" 

For ATOFlNA Chemicals, Inc. 

BY: DATE: 
Name: 
Title: 

For Chevron U.S.A., Inc. 

BY: 'DATE: 
Name: 
Title: 

Portland Harbor Superfund Site RllFS AOC, Amd. No.1 
4 
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...... 

RESPONDENTS hereby consent to the issuance of this Amended order, and agree to abide by 
each and every provision to Administrative Order on Consent, Docket No. CERCLA 10-200 1-
0240 as amended herein. 

Fot ConocoPhillips Company 
(formerly TOSCO Corporation) 

By:--,,.....,-____ DATE: __ 
Name: 
Title: 

For· ATOFINA Chemicals, Inc. 

For Chevron U.S.A., Inc. 

BY: DATE: __ 
Name: 
Title: 

Portland Harbor Superfund Site RllFS AOC, Amd. No.1 
4· 
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RESPONDENTS hereby consent to the issuance of this Amended- order, and agree to abide by 
each and every provision to Administrative Order on Consent, Docket No. CERCLA 10-2001-
0240 as amended herein. 

For ConocoPhillips Company 
(formerly TOSCO Corporation) . 

BY: DATE: 
Name: 
Title: 

For ATOFINA Chemicals, Inc. 

BY: DATE: 
Name: 
,Title: . 

For Chevron U,S.A.. Inc. 

BY:~ DATE: r May 1, 2003 Nrurne: Go don Tur1 
. Title: Business Unit Manager 

Auperfund and Property Management 
Chevron·Environmetltla1 Management Company 

Portland Harbor Superfund Site RI/FS AOC, Amd. No.1 
4 
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RESPONDENTS hereby consent to the issuance of this Amended order, and agree to abide by 
each and every provision to Administrative Order on Cons"ent, Docket No. CERCLA 10-2001-
0240 as amended herein. 

For Gunderson, Inc . 

. ~ AJ~ . 
~ tJGJ-

BY: Thomas J. DATE: May 13, 2003 
Name: Thomas J. Sass 
Title: President 

For Northwest Natural Gas 

BY: . DATE: 
Name: 
Title: 

For City of Portland 

BY: . DATE: 
Name: 
Title: 

. For Port of Portland 

BY: DATE: 

. . 
Portland Harbor Superfund Site RIfFS AOC, Amd. No.1 

, 5 
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RESPONDENTS hereby consent to the issuance of this Amended order, and agree to abide by 
each and every provision to Administrative Order on Consent, Docket No. CERCLA 10-2001-
0240 as amended herein.' . 

For Gunderson. Inc. 

BY: DATE: 
Name: 
Title: 

For Northwest Natural Gas 

For City of Portland 

BY:· DATE: 
Name: 
Title: 

For Port of Portland 

BY: DATE: 

Portland Harbor Superfund Site RI/FS AOC, Amd. No.1 
5 
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For City of Portland 

BY: . tJOO\Mr DATE: ~O~ 
Name: Dan Saltzman 

Title: City Commissioner, Public Affairs 

Portland Harbor Superfund Site RIlFS AOC, Amd. No.1 
9 
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( ( 

RESPONDENTS hereby consent to the issuance of this Amended order, and agree to abide by 
. each and every provision to Administrative Order on Consent, Docket No. CERCLA 10-2001-
0240 as amended herein. . 

For Gunderson, Inc. 

BY: DATE: 
Name: 
Title: 

For NorthwestNatural Gas 

BY: DATE: 
Name: 
Title: 

For City of Portland 

BY: DATE: 
Name: 
Title: 

For Port of Portland APPROVED.AS TO LEGAL SUFFICIBNCY 

~ -By: ~ 
Co ~rt::>rdUl<r 

BY"ji-,J4~_~~+--_ DATE: 

r or Superfund Site RIIFS AOC, Amd. No.1 
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RESPONDENTS hereby consent to the issuance of this Amended order, and agree to abide by 
each and every provision to Administrative Order on Consent, Docket No. CERCLA 10-2001· 
0240 as amended herein ... 

For Time Oil Co. 

For Union Pacific Railroad Company 

BY:· DATE: 
Name: 
Title: 

. For Oregon Steel Mills, Inc . 

. BY: . DATE: 
Name: 
Title: 

Portland Harbor Superfund Site RIfFS Aoe, Amd. No.1 
7 

r---__ 
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RESPONDENTS hereby co~ent to the issuance of this Amended order, and agree to abide by 
each and every provision to Administrative Order on Consent, Docket No. CERCLA 10-2001-
0240 as amended herein. - . 

For Time Oil Co. 

BY: DATE: 
Name: 
Title: 

For Union Pacific Railroad Company 

BY:II:!It.,fr/Jiii?5-H3-t7 :me: - IfImnw 
TItle: - VIce Presfdent • law . 

For Oregon Steel Mills, Inc. 

BY: DATE: 
Name: 
Title: 

Portland Harbor Superfund Site RIJFS AOC, Amd. No.1 
7 
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RESPONDENTS hereby consent to the issuance of this Amended order, and agree to abide by 
each and every provision to Administrative Order on Consent, Docket No. CERCLA 10-2001-
0240 as amended herein. 

For Time Oil Co. 

.. 'BY: DATE: __ 
Name: 
Title: 

For Union Pacific Railroad Company 

BY: DATE: __ 
Name: 
Title: . 

For Oregon Steel Mills, Inc. 

BY: 

Portland Harbor Superfund Site RIlFS AOC, Amd. No.1 
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-~---Original Message-----
From: CUndercofler@lecg.com [mailto:CUndercofler@lecg.com] 
Sent: Friday, May 26, 2006 3:56 PM 
To: jim.dragna@bingham.comi ted@mccalloil.comi kshump@ch2m.comi carycewicz@ambroselaw.comi 
dpm@ambroselaw.comi John_Stillmun@fmc.comi Charles.mcchesney@hanson.bizi garneO@bp.comi 
jedwards@anchorenv.comi MWSchneider@perkinscoie.comi JohnDugdale@andrewskurth.com; 
Stephanie.Payne@Airliquide.com; alovely@seanet.comi jring@prestongates.comi 
pbender@prestongates.com; rdr@shavertransportation.com; mark@reevekearns.com; Lacampagne, 
Suzanne C.; mcrinnion@acfindustries.com; cgibson@archerlaw.com; chuck@calbag.comi 
AKGordon@duanemorris.comi DBlount@landye-bennett.com; chrisw@wohlersenvironmental.com; 
jcm@woodtatum.com; lschenck@gsblaw.com; kathryns@zidell.com 
Cc: Ashton, David; McKenna, James (Jim); Patty Dost (Schwabe) i rjw@nwnatural.com; Dunn, 
Loren; William Joyce; BHengemihle@lecg.comi voster@anchorenv.com; Tod A. Gold 
Subject: Portland Harbor 

Confidential - For Settlement Purposes Only 

As mentioned in my preceding message, the LWG has established a web site 
containing documents intended to assist you in your evaluation of the 
group's offer. Presently the site contains the Joint Source Control Report 
and related documents. The site also contains a number of other documents 
developed during the ongoing RI/FS process. Finally, the state's proposed 
settlement term sheet should also be available for download before the 
close of business today. Please note that the LWG will be periodically 
updating this site to include additional information. 

In order to access these materials follow the link below and enter the user 
name and password provided. 

http://lwg.webpe.com/phcp 

Username: LWG GUEST 01 
Password: T5A12R 

Once the password has been accepted, click Review on the navigation bar at 
the left of the screen. The Review link will take you to a list of 
documents available for download. 

Clayton Undercofler 

J. Clayton Undercofler 
Senior Consultant 
LECG, LLC 
1255 Drummers Lane, 
Wayne, Pennsylvania 

(610) 254-4010 

Suite 320 
19087 

(610J 254-4019 - direct 
(610) 254-1188 - fax 

1 r 
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CONFIDENTIALITY NOTICE: This e-mail transmission and any documents, files 
or previous e-mail messages attached to it may contain information that is 
confidential or legally privileged. If you are not the intended recipient, 
or a person responsible for delivering this transmission to the intended 
recipient, you are hereby notified that you should not read this 
transmission and that any disclosure, reproduction, distribution or use of 
this transmission and any attachments is strictly prohibited. If you have 
received this transmission in error, please immediately notify the sender 
by telephone or reply email and delete the original transmission and any 
attachments. Thank you. 
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CONFIDENTIAL SETTLEMENT COI\lI\1UNIC4.TION SUBJECT TO FRE 408 -\ND OEC 408 

DRAFT 

I I WED ReV1SIOm 6-5-()6C 

2 

3 

4 

5 

6 

7 

8 

9 

\0 

11 

12 

13 

IN THE CIRCUIT COURT OF THE STATE OF OREGON 

STATE OF OREGON, ex rei STEPHANIE 
HALLOCK, DIRECTOR, DEPARTMENT 
OF ENVIRONMENTAL QUALITY, 

Plaintiff. 

v 

Defendants 

Case No 

CONSENT JUDGMENT 
("General Judgment") 

Contents 

14 I Error! No table of contents entne'> found~I'A S~~~!t:!11ent Agreement 
Exhibit B Notice Mailing List 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25

1 26 

Exhibit C Public Comment 

Purpose 

ThIS Consent Judgment IS filed pursuant to ORS 465 325, and IS filed simultaneously 

With and for the purpose of resolvmg the underlYing complamt by the State of Oregon Plamtlff 

State of Oregon ex reI the Oregon Department of Environmental Qualtty ("DEQ") and 

Defendants _________________________ (collectively, 

"Defendants") deSIre to resolve thiS actIOn without litigatIon and have agreed to entry of the 

Consent Judgment WIthout admiSSion or adjudicatIOn of any Issue of fact or law The mutual 

objectives of the partIes are (a) to resolve Defendants' Itabllity for certam remedial actIOn costs 

at the Portland Harbor Superfund SIte, and (b) to protect publtc health, safety, and welfare and 

the environment by the Implementation of,a remedial mvestlgatl~~_~~?J~~_~~?_I_It_t_~_~~?\ at the 

Portland Harbor Superfund Site m accordance With the federal ComprehenSive EnVironmental 
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CONFIDENTIAL SETTLEMENT COMMUNICATION: SUBJECT TO FRE 408 AND OEC 408 

DRAFT 

Response, Compensation and LiabilIty Act, 42 USC § 960 I, et seq ("CERCLA"), and 

2 Oregon's HaLaIdous Substance Removal and RemedIal ActIOn Statute, ORS 465 200 et ~eq 

3 2 Stipulations and Fmdmgs 

4 

5 

A Each Defendant stipulates 

(I) To entry of this Consent Judgment, 

6 (2) To perform and comply with all provIsions of this Consent Judgment, and 

7 (3) In any proceedmg brought by DEQ to enforce this Consent Judgment, 

8 not to lItigate this Court's JUrisdictIOn over this matter or the valIdity of the Consent 

9 Judgment 

10 B DEQ makes the followmg findmgs of fact, '" hlch Defendants neither admit nor 

II deny 

12 (I) Investigations of sediments and water qualIty m the Willamette River 

13 wlthm the area commonly known as Portland Harbor have revealed a broad range of hazardous 

14 substance contammants, mc\udmg but not limited to petroleum hydrocarbons, polycyclIc 

15 aromatic hydrocarbons, polychlOrinated biphenyls, pentachlorophenol, phthalates, dlOxms and 

16 furans, DDT and other pestiCides, and lead, arselllC, mercury, and other metalsl These 

17 chemicals have entered groundwater, surface water, and sediments at Portland Harbor through 

18 releases from upland properties, storm water, and upstream sources as a result of mdustrlal, 

19 commercial, and shlppmg actiVities, urban and agncultural runoff, and sewer outfalls These 

20 I chemicals are "hazardous substances" wlthm the meanmg of ORS 465 200{l6), and~ar~ 
21 "hazardous substances" wlthm the meanmg of42 USC § 9601(14), and constitute a 

22 "release" or "threat of release" of hazardous substances mto the environment wlthm the 

23 meanmg of ORS 465 200(22) and 42 USC § 960 I (22) The Portland Harbor area IS a 

24 "facIlIty" wlthm the meanmg ofORS 465 200(13) and 42 USC § 9601 (9) [< Placeholder 

25 Issue Insert citatIOns to ORS 468B?] 

26 
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CONFIDENTIU SETTLEMENT COl\]l\IUNIC<\ nON: SUBJECT TO FRE 408 <\ND OEC 408 

DRAFT 
(2) In response to this contamination, DEQ undertook a number of measures 

2 for the protection ofpubhc health and the environment, including but not limited to site 

3 discovery and assessment to locate sources of the contamination, development of a Portland 

41 Harbor .s_e~II~~~l1t In~~~_tlg~tl<?~_Work Plan to gUide Investlg~t~~I1 __ or~~~_~~dI_~~nts ~ontamInatlOn, 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

consultation and negotiation with potentially responsible parties ("PRPs") regarding the design 

and Implementation of the plans, coordination with federal agencies and tribes having Interests In 

the Willamette River, and the entry of cooperative agreements and public outreach necessary to 

these efforts DEQ undertook these measures pursuant to ItS authorities under the state 

environmental cleanup law, ORS 465200 et seq, and consistent wlthJ~~}.j_~~!on~I_~ontIngency 

Plan ("NCP"), 40 C F R Part 300 DEQ Incurred unrelmbursed costs of $1,902,171 31 through 

December 31, 2000 In undertaking these activities ("Past Remedial Action Costs") These costs 

are "remedial action costs" within the meaning ofORS 465 200(24) and "response costs" under 

42 USC § 9607(a) [< Insert CitatIOns to ORS .J68B?} 

(3) On December 1, 2000, the U S EnvIronmental Protection Agency ("EPA") placed 

17 thefortla~(t!~Tb~r_~n the NatIo1}_~L~~~<?!_I_txJ:!~~_pu~~~ant to CJ;:_Rq.J~, as t~_e_Portland Ha~~or ____ ___ 

18 

19 

20 

21 I 
22 

23 

24 

25 

26 

Superfund SIte ("SIte") The final boundaries of the Portland Harbor Superfund SIte will be 

established by EPA when It selects a final cleanup remedy for the Site On September 28, 2001, 

EPA Issued an Administrative Order on Consent for Remedial InvestIgatlOnlFeaslblhty Study 

entered with a number ofPRPs OnApnl 27, 2006, EP.:\_a!l~ th~_I?_~_~ entered an 

Administrative Settlement Agreement and Order on Consent for Remedial 

InvestlgatlOnlFeaslbIlity Study, which amended the September 28,2001 consent order The 

consent order as amended, U S EPA Docket No CERCLA-IO-2001-0240, IS referred to In thIS 

Consent Judgment as the "EPA Settlement Agreement" The EPA Settlement Agreement 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

CONFIDENTIAL SETILEMENT COMMUNICATION: SUBJECT TO FRE 408 AND OEC 408 

DRAFT 
reqUires the signatory PRPs to that agreement to perform an In-water remedial investigatIOn and 

feasibility study ("RIfFS") for the Site, provides for EP A oversight and enforcement of that 

work, provides for DEQ oversight of the work as a support agency to EPA, and reqUires 

reimbursement by signatory PRPs of costs Incurred by DEQ as support agency on or after 

January 26, 2001 

(4) DEQ and EPA have agreed to share responsibility for investigation and 

cleanup of the Portland Harbor Superfund Site DEQ IS responsible for overseeing the 

investigation and control of contaminant sources to the Site EPA IS responsible for overseeing 

the investigatIOn and cleanup of In-water contamination Each agency also acts as a support 

agency to the other agency's efforts 

(5) [Insert deSCriptIOn of Defendants} 

(6) On July 1, 2006, DEQ publIshed notice of this Consent Judgment as a 

proposed consent Judgment and provided opportUnIty for publIc comment In accordance With 

ORS 465 325(4)(d) and 465 320(1), the notice was publIshed In the Sec/etm}' of State 's 

Bulletm and The Oregoman newspaper Further, on July 1, 2006, DEQ mailed notice to the 

individuals and entities shown on the mailIng list attached to and Incorporated by reference Into 

thiS Consent Judgment as Exhibit B On July _, 2006, DEQ held a publIc heanng regardmg 

the proposed consent Judgment The publIc comment penod ended August 1, 2006 DEQ 

20 received [summarize any comments recen'ed} [The WrItten comments received } are 

21 attached to and mcorporated Into thiS Consent Judgment as Exhibit C 

22 

23 

24 

25 

(7) After consideratIOn of the publIc comments, the Director of DEQ 

determInes -=-__ .....!r-"O"-'n!!.I!.!.If...!.t!!.he"'-'-r""en""'l""a"-'/I-"'ld""e'"'-r-'o~f...!.t!!.h"'ISC.,jp"-,a"",r-"ao.:;,g"-,ra",p",",h~fr-,,o:!.!mC!....!.!th.!.>e,-,p~I,,,lb,,-,/,,,lc,,--,-,re,,-,v:.!.le"-l'-'-t·--'v'""·e!....!rs"-'I""'o!.!.n--'o~f...!.t!!>:.he 

consent Judgment but /evlew the wordmg [01 mcluslOn III the final executed CJ > .111 

accordance wah ORS -165 325(4) (d). that the comments do not disclose facts or consideratIOns 

IndicatIng that the proposed consent Judgment IS Inappropnate, Improper, or Inadequate 

Further. ,based upon th~_ a?~~~lIS!~ative record for the Site, the DIrector of DEQ determInes ill 
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CONFIDENTIAL SETTLEMENT COMMUNICATION: SUBJECT TO FRE 408 AND OEC 408 

DRAFT 

accordance with ORS 465 325(]} that this Consent Judgment would expedite removal or r-____________ ~ 

2 remedial action, minImize lItigatIOn, be consistent with rules adopted under ORS 465 400, and 

3 be In the publIc Interest~. 

4 3 Payment of Remedial Action Costs 

5 A Past Remedial Action Costs WithIn 30 days of entry of this Consent Judgment, 

6 Defendants shall make payment to DEQ m the followmg amounts 

7 

8 

9 

10 These payments are made In reimbursement of, and satisfaction of each Defendant's lIabIlity for, 

11 DEQ's Past Remedial Action Costs Incurred through December 31,2000 Payment shall be 

12 made by certified or cashier's check(s) made payable to "State of Oregon, Hazardous Substances 

13 RemedIal Action Fund", and maIled to .oregon Department ofEnvlronmentaI9ualI_ty, _ 

14 AccountIng, 811 SW Sixth Ave., Portland, OR 97204 The oayment(s) shall reference the 
't' v _ _ 

15 70rtland Harbor S:?~~_~nt _Judg~le!1.t" • _Up'?_n ~~_cel~~_?f_~he ~_~y_~ent~s) ~y I?_~Q~_sol_~_~e_~~I __ ~n_?_ 

16 eqUItable nght, title, and Interest m such money and mterest earned on the money Irrevocably 

17 vests In the State of Oregon, and each pefendant waives, discharges, and releases any claim to or 

18 recourse agamst the money I 
19 B Intenm Remedial ActIOn Costs Wlthm 30 days of entry of this Consent 

20 Judgment, Defendants shall pay DEQ $ _____ _ This payment IS made m 

21 reimbursement of, and satisfactIOn of each Defendant's lIabilIty for, costs Incurred by DEQ In 

221 connection With developmg this Consent Judgment.\'In.~~~I~ ~~me~_lal ~ctlOn Costs") 

23 Payment shall be made by certified or cashier's check(s) made payable to "State of Oregon, 

24 Hazardous Substances RemedIal Action Fund", and maIled to' Oregon Department of 

25 EnVironmental QualIty, AccountIng, 811 SW Sixth Ave, Portland, OR 97204 The payment 

26 shall reference the "Portland Harbor Consent Judgment" 
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DRAFT 

C Oversight Costs Defendants shall reimburse costs Incurred by DEQ In 

2 Implementation and oversight of the EPA Settlement Agreement and billed on or after the date of 

3 entry of the EPA Settlement Agreement ("Oversight Costs") Payments shall be made sublect to . -- --- ---- -- - -- - ---- ----- -.- -

4 the provIsions of and In accordance with Section XXIII of the EPA Settlement Agreement 

5 D Earmarked Work Upon receipt of all payment(s) for Past Remedial ActIOn Costs 

6 required under SectIOn 3 A above, DEQ shall forward ___ % of those payment(s) < 

7 placesaverfor specified pelcentage?j to the Oregon State Treasurer for deposit Into an Interest-

8 bearing site-specific account within the Hazardous Substances Remedial ActIOn Fund (the 

9 "Portland Harbor Source Control Account") frhe Portland Harbor Source Control Account shall ._- -- -- -- - -- - ------ --.- -- , - --- -------------- - -.-- -- - - --

10 be dedicated for use at DEQ's directIOn at the Site for (a) funding of a stormwater source control 
~_______ _ __ a _____________ . _____ . __ 

II prolect manager for a minimum of SIX months, (b) funding of a stornlwater techlllcal assistance 

12 coordinator for a mllllmum of two years, (c) fundIng of a source control prolect manager for a 

13 mllllmum of SIX months, and (d) developIng InformatIOn and providIng techlllcal assistance on 

14 stornnvater source control ("Earmarked Work") I If any money remaInS or Will foreseeably 

15 remain In the Portland Harbor Source Control Account at the time of completIOn of the . - -- ----------- --- - - -- -- - -- - - -

16 Earmarked Work, DEQ may make any expenditure from the r?~land Harbor Sourc~_ C?_<?~~~?} __ ___ 

I 7 Account authorIzed by law 

Work to be Performed 18 4 

19 A Remedial InvestigatIOn and Feasibility Study Defendants shall perform or fund 

20 the RlIFS as directed by EPA under the EPA Settlement Agreement ("RlIFS Work"), In 

21 accordance either with their respective status as slgnatones to the Settlement Agreement or their 

221 fundIng contnbutlOn to performance of the RlIFS Work All provIsions of the EPA Settlement 

23 Agreement related to performance of the RUFS, Includmg but not limited to provIsions regarding 

24 DEQ access to property, data, and records, DEQ receipt of reports and other deliverables, and 

25 DEQ review and comment on deliverables, shall apply to and govern performance of this RIlFS 

26 Work obligation under thiS Consent Judgment 
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DRAFT 

B CertIficatIon of FundIng ContrIbutIon On [dateJof each year that thIs Consent 

2 Judgment IS In effect, Defendants' Project Managers IdentIfied In SectIon 5 A below shall certIfy 

3 In WrItIng to DEQ that Defendants who are not sIgnatorIes to the EPA Settlement Agreement are 

4 In complIance wIth theIr oblIgatIon to contrIbute to fundIng of performance of the RIlFS Work 

5 Defendants' Project Managers may also notIfy DEQ In WrItIng at any tIme that any Defendant IS 

6 not in complIance wIth ItS oblIgation to contrIbute to fundmg of performance of the RIlFS Work, 

7 and must proVIde any such notIce to the applicable Defendant at the same tIme .Wlt~In ~_~ daxs 

8 of receIpt of any such notlce~_ t_~~_ applIca?le Defendant must eIther (a) cure l_t~X~!!~~~ ~~ 

9 contrIbute to fundIng of performance of the RIlFS Work, or (b) commence dispute resolutIOn In 

10 accordance wIth SectIOn 11 below 

11 5 

12 A Prolect Managers All notIces and other communIcations requIred under or 

13 relatIng to thIs Consent Judgment shall be dIrected to 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

DEQ Prolect Manager 

JIm Anderson 
Oregon Department of 

EnVIronmental QualIty 
2020 SW 4th Ave, SUIte 400 
Portland, OR 97201 
Tel 503-229-6825 
Fax 503-229-6945 
!1m anderson@deg state or us 

Defendants' Prolect Managers 

JIm McKenna 
Port of Portland 

Bob Wyatt 
Northwest Natural Gas 

25 B Defendant RepresentatIves All notices and other communicatIOns reqUIred under 

26 
or relatIng to thIs Consent Judgment shall. be dIrected to 
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6 6 lRecordsl 

7 A For 10 years after entry of this Consent Judgment, each Defendant shall preserve 

8 and retam all records now m its possessIOn or control, or which come mto ItS possessIOn or 

9 control, that may relate m any way to liability of any person under federal or state law with 

10 respect to hazardous substance contammatlOn at the Site Upon DEQ 's request, Defendants 

11 shall provide such records to DEQ or make them available for copymg by DEQ At the 

12 conclusion of the 10-year retention penod, and for five years thereafter, Defendants shall 

13 provide DEQ with 60 days' notice before destructIOn or other disposal of such records, and, 

14 upon DEQ' s request, proVide such records to DEQ or make them available for copymg by 

15 DEQ 

16 B A Defendant may assert a claim of confidentiality regardmg any of Defendant's 

17 records submitted to or copied by DEQ pursuant to thiS Consent Judgment DEQ shall treat 

18 records for which a claim of confidentiality has been made m accordance With ORS 192 410 

19 through 192 505 If a Defendant does not make a claim of confidentiality at the time 

20 Defendant's records are submitted to or copied by DEQ, the records may be disclosed Without 

21 notice to the Defendant 

22 C Defendants reserve the nght to claim the attorney-client privilege and/or a~torney 

23 work product ImmUl11ty, and DEO reselves the rIght to challenge any such claim by Defendants 

24 7 Effect of Settlement 

25 A No Defendant admits any liability, VIOlatIOn of law, or factual or legal findmgs, 

26 conclUSIOns, or determmatlons made by DEQ under thiS Consent Judgment 
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DRAFT 
B 

2 grant any cause of actIOn In favor of any person who IS not a party to thIs Consent Judgment 

3 C If for any reasop this Court declInes to approve this Consent Judgment In the form 

4 presented, ~hls settlement IS VOidable at the sole discretIOn of any party ~nd t~_t:_t~~s_~r~h_t:_ 
5 

settlement may not be used III eVidence In any lItigation among or agalllst the parties 
6 

D The rIghts and oblIgatIOns of thIs Consent Judgment apply to the parties and 
7 

8 their respective officers, dIrectors, shareholders, partners, owners, employees, successors, 

9 agents, and aSSigns, provIded, the covenant not to sue and contrIbution prOVISIons, 

10 respectively, of SectIOns 8 and 10 below shall not apply to successors or assigns who (a) are 

II 
lIable for DEQ 's Past RemedIal ActIOn Costs; and (b) did not make payment for Past 

12 
Remedial ActIOn Costs under SectIOn 3 A above 

13 

14 
E Nothing In thiS Consent Judgment precludes DEQ or any Defendant from assertIng 

15 any claims, causes of action, or demands for IndemnificatIOn, contrIbutIOn, or cost recovery 

16 agaInst any person who IS not a signatory to thIS Consent Judgment 

17 8 Covenant Not to Sue by State of Oregon 

18 
A Except as prOVided III SectIOn 8 B below, the State of Oregon covenants not to sue 

19 
or take any other actIOn, includIng but not lImited to JudiCial or admInistrative action, against 

20 

21 
Defendants With regard to the SIte pursuant to ORS 465 200 to 465255 or 465900, or 42 USC § 

221 
960 I, et seq , ORS Chapter 466, ORS Chapter 468 ... ()~_~':IX other federal. state or comn~on l~w, __ 

23 regardIng 

24 (I) Past RemedIal Action Costs, whIch covenant shall be effective upon 

25 satisfaction of payment(s) required under Section 3 A above, 

26 
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DRAFT 
(2) Intenm Remedial Action Costs, which covenant shall be effective upon 

satisfaction of the payment required under SectIOn 3 8 above, 

(3) Oversight Costs, which covenant shall be effective upon entry of this Consent 

Judgment and thereafter be subject to satisfactIOn of all payments required under SectIOn 3 C 

above,and 

(4) RIfFS Work, whIch covenant shall be effectIve upon entry of this Consent 

Judgment and thereafter be subject to (a) satIsfactIOn of SectIOn 4 A or 48 above for the 

performance or fundmg of the RIIFS Work, and (b) evaluation m the feasibility study of 

"applicable or relevant and appropnate" state reqUirements and a range of remedial actIOn 

alternatIves consistent with the,NCP 

8 The State of Oregon reserves all nghts agamst each Defendant With respect to 

matters not expressly mcluded wlthm the covenant not to sue set forth m SectIOn 8 A above, 

mcludmg but not lImIted to 

(J) A Defendant's failure to meet a requIrement of this Consent Judgment, 

(2) A Defendant's cnmmal liability, 

(3) A Defendant's lIabIlIty under federal or state law for natural resources 

damages, 

(4) A Defendant's acts or omISSions causmg, contnbutmg to, or exacerbatmg a 

release of hazardous substances at the SIte after the date of entry of this Consent Judgment, 

(5) A Defendant's lIabilIty ansmg from disposal of hazardous substances removed 

from the Site, 

(6) Any matter as to which the State of Oregon IS owed mdemmficatlOn under 

SectIOn J1 belO\y; ___ _ ______ _ 
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DRAFT 
(7) A Defendant's liability, or obligation under agreements or orders with DEQ, to 

perform investigations, source control, or other remedial activities at upland facIlIties at the Site, 

and 

(8) Any regulatory or proprietary authOrizatIOn, permissIOn, or approval required 

from a state agency for performance of the RIfFS Work 

9 Covenant Not to Sue by Defendants 

Each Defendant covenants not to sue or assert any claim or cause of action, In an) 

Judicial or administrative forum, against the State of Oregon by and through DEQ With respect to 

covenant not to sue does not e:\tend to any claim or cause of actIon against any agency of the 

State of Oregon other than DEQ Defendants e\.presslv reselVe all rights of cost recovery and 

contribution against the State of Ore!!:on With respect to the I'v1atterc; Addressed by thiS Consent 

Judgment 

\0 Contribution ActIOns 

A The Parties agree that thiS Consent Judgment IS a Judicial settlement wlthm the 

18 meaning ofORS 465 325(6)(b) and 42 USC § 9613(f)(2), pursuant to which Defendants have 

19/ resolved their lIabilIty to the State of Oregon regarding the "Matters Addressect..= As ofth~ date __ _ 

20 

21 

22 

23 

24 

25 

of entry of this Consent Judgment and subject thereafter to satisfactory perfomlance of this 

Consent Judgment, Defendants shall not be lIable for claims for contributIOn regarding "Matters 

Addressed" In thiS Consent Judgment, m accordance With ORS 465 325(6)(b) and to the extent 

proVided by 42 USC § 9613(f)(2) The "Matters Addressed" In thiS Consent Judgment are Past 

Remedial Action Costs, Interim Remedial Action Costs, OverSight Costs, and RIlFS Work as 

defined In SectlOn~ 3 and 4 above 
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DRAFT 
B The Parties agree that this Consent Judgment IS a Judicial settlement wlthm the 

2 meanmg ofORS 465 325(6)(c)(B) and 42 USC § 96 I 3(t)(3)(B), pursuant to which Defendants 

3 have resolved their liability to the State of Oregon regardmg the Matters Addressed 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

C Except as provided m SectIOn 9 above, nothmg m this Consent Judgment shall 

prevent a Defendant from exerclsmg any nght of contnbutlOn or mdemmficatlOn the Defendant 

may have agamst any person relatmg to the Site or this Consent Judgment 

II plspute Resolution 

Wlthm 30 days of a Defendant recelvmg (a) wntten notIce m accordance with SectIon 

4 B above that the Defendant IS not m compliance with ItS obligation to contribute to fundlllg of 

performance ofRIlFS Work, or (b) WrItten notice from DEO that any condition to the covenant 

not to sue for RIfFS Work set forth m Section 8 0\ (4) has not been satisfied, the Defendant may 

commence dIspute resolutIon by providmg written notIce to all PartIes mvokmg dIspute 

resolutIOn regardmg the dIsputed matter The PartIes shall make a good faith effort to resolve the 

dIspute wlthm 30 days ofthe notIce bemg proVIded If the dIspute IS not resolved wrthm that 30-

day period, any Party mav refer the dIspute to thIS Court 

18 J1 IndemmficatlOn 

19 

20 

21 

24 

25 

26 

To the extent permitted by the Oregon Constitution and by the Oregon Tort Claims Act, 

the Defendants shall mdemmfy and hold harmless the State of Oregon and Its commISSions, 

agencies, officers, employees, contractors, and agents from and agamst any and all claims ansmg 

I 

from acts or omiSSIons related to the IInplementatlOn of thIS Consent Judgment of the Defendants 

or its officers, employees, contractors, agents, receIvers, trustees, or aSSIgns The State of 

Oregon shall notify the Defendants of any such claims or actIOns as soon as practicable after 

recelvmg notice that such a claim or actIOn IS threatened or has been filed The Defendants shall 
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I I have the right to participate fully at/heir OWI~ expense In the defen_se 9~_s~_~_I_e~_~!1.~_<?f ~_l:lch __ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13

1 14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

claIms, IncludIng the right to promptly receive related correspondence with the claimant and the 

opportUnity to participate In related meetIngs and telephone conferences with the claimant The 

State will confer with the Defendants regardIng lItigatIOn and settlement strategy and. to the 

extent practicable, will afford the Defendants the opportUnity to review and comment on all 

pleadIngs and settlement documents before they are filled with the court or sent to the claImant 

The Defendants shall have no oblIgations under thiS Section With respect to any claim settled or 

otherwise compromised Without the Defendants haVIng been provided the opportUnity to 

participate In accordance With thiS Section DEQ shall not be considered a party to any contracts 

made by the Defendants or ItS agents In carryIng out activities under thiS Consent Judgment or 

the EPA Settlement Agreement 

.!J. __ Signatories. Service 

A The underSigned representative of each party certifies that he or she IS fully 

authOrized to execute thiS Consent Judgment and bInd such party to thiS Consent Judgment 

B Each party has Identified, on ItS respective attached signature page, the name and 

address of the agent authOrized to accept service of process by mall on behalf of that party With 

respect to any matter relatIng to thiS Consent Judgment Each party agrees to accept service In 

such manner, and waives any other service requirements set forth In the Oregon Rules of CIvil 

Procedure or local rules of this Court The parties agree that Defendants need not file an answer 

to the complaInt In thiS action unless or untIl the Court expressly declInes to approve thiS 

Consent Judgment. 

H Modification 
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CONFIDENTIAL SETTLEMENT COMMUNICATION: SUBJECT TO FRE 408 AND OEC 408 

DRAFf 
DEQ and Defendants may modify this Consent Judgment by mutual wntten agreement, 

2 subject to approval by this Court 

A Subject to the JUrisdictIOn of this Court under ORS 465 325(1O)(c), this Consent 

5 
Judgment shall be deemed satisfied and term mated upon filIng of a certificatIOn of completIOn by 

6 
DEQ TemllnatlOn of this Consent Judgment shall not affect any contmumg oblIgatIOns of the 

7 

8 
Defendants or DEQ under thiS Consent Judgment, mcludmg but not limited to the oblIgatIOns 

9 and rights With respect to covenants not to sue and contribution protection (Sections 8, 9 and 10), 

10 records preservatIOn and confidentiality (SectIOn 6) and mdemnificatlOn (SectIOn llL 

II 

12 

13 

14 

lsi 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

B Notwlthstandmg termmatlOn of this Consent Judgment, the Court retams 

JUrisdiction over both the subject matter of this Consent Judgment and the Parties regardmg 

contmumg oblIgations under thiS Consent Judgment. 

IT IS SO ORDERED thiS __ day of ___ , 2006 

Circuit Court Judge 
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THE UNDERSIGNED PARTIES enter Into this Consent Judgment 

STATE OF OREGON 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

By 
~D~I~ck~Pe-d7e-rs-e-n-----------------------

Date ______________ __ 

AdmInistrator of Northwest Region 

16 ATTORNEY GENERAL 
STATE OF OREGON 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

By~~~~77~~~~~~---------
Kurt Burkholder, OSB No 80465 
Senior ASSistant Attorney General 
Oregon Department of Justice 
1515 SW Fifth Ave, SUite 410 
Portland, OR 97201 
Of Attorneys for Oregon Department 

of EnVironmental Quality 

Date _____________ _ 

Agent Authonzed to Accept Service on Behalf of Above-Signed Party 

Kurt Burkholder 
Oregon De\?,artment of Justice 
ISIS SW 5 Ave, SUite 410 
Portland, OR 97201 
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1.0 INTRODUCTION 

This report presents the results of the source control evaluation conducted for the Time Oil Co. 

(Time Oil) Northwest Terminal (Terminal), located in Portland, Oregon (Figure 1). Activities at the 

Terminal are currently conducted in accordance with the State of Oregon's Hazardous Substance 

Remedial Action Rules (OAR 340-122), under the oversight of the Oregon Department of Environmental 

Quality (DEQ) and under the voluntary cleanup program (VCP) agreement between Time Oil and DEQ, 

dated September 9, 1996 (DEQ No. WMCVC-NWR-96-07; DEQ 1996). The source control evaluation 

was conducted in accordance with the Final Portland Harbor Joint Source Control Strategy (JSCS; EPA 

and DEQ 2005). The data included in the Phase III remedial investigation report (Rl; Landau Associates 

2005a) and data collected during subsequent groundwater monitoring events were used as a basis for the 

evaluation. 

1.1 PURPOSE 

Overall, the purpose of the source control evaluation was to determine whether or not the facility 

as a whole is an ongoing source of contaminants of interest (COIs) to the in-water portion of the Portland 

Harbor Superfund site at levels that may present risk to in-water receptors. Based upon data collected 

during completion of the Phase III Rl, this source control evaluation considers all known potential 

contaminant migration pathways to the river. The evaluation identifies where complete physical transport 

pathways to the river exist and whether these pathways represent current complete contaminant migration 

pathways. The evaluation also includes how contaminant migration pathways are addressed through 

previous or currently ongoing source control actions. The source control evaluation also provides the 

screening results comparing groundwater concentrations in the shoreline wells against the screening level 

values (SLVs) from the Table 3-1 of the JSCS and our recommendations for any future actions related to 

source control at the Terminal. Based on groundwater concentrations observed to date in shoreline wells 

along the Willamette River, Time Oil has thus far demonstrated there is not a complete contaminant 

migration pathway to the river at concentrations that exceed the JSCS SL V s, as will be supported by the 

contents of this report. The lack of a current complete contaminant migration pathway to the river is due 

in part to the successful implementation of the groundwater interim action system and storm drain 

intercept system for groundwater contamination associated with the historical wood treatment product 

formulation operations. 

A more specific objective of the source control evaluation was to evaluate the potential for an 

upland petroleum hydrocarbon source to impact the Willamette River. A portion of the source control 

evaluation focuses on the potential for natural attenuation to limit migration of light non-aqueous phase 
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liquid (LNAPL) from the Main Terminal Tank Farm area to the river using monitored natural attenuation 

(MNA) parameter measurements and a fate and transport model that takes into account the effects of 

natural attenuation, including both LNAPL mobility and dissolved-phase mobility. A plan for the MNA 

evaluation was provided to DEQ on September 15, 2005 (Landau Associates 2005b) and approved by 

DEQ in a letter, dated October 11,2005 (DEQ 2005a). 

1.2 REPORT ORGANIZATION 

This report is organized into the following sections: 

• Section 2.0 Background Information. This section provides a description of the facility 
and its history, as well as potential onsite sources of contamination. 

• Section 3.0 Potential Migration Pathways. This section provides a description of the 
physical transport pathways and potential contaminant migration pathways to the river from 
impacted media onsite. 

• Section 4.0 Summary of Source Control/Removal Activities. This section provides a 
description of ongoing source control and source removal activities, as wells as completed 
source control and source removal activities conducted onsite to date. 

• Section 5.0 Preliminary Screening Evaluation for COIs. This section provides the 
contaminant screening criteria used for comparison .to site-specific contaminant 
concentrations and the results of the screening process in accordance with the JSCS. 

• Section 6.0 Conclusions and Recommendations. This section provides our conclusions 
on whether complete contaminant migration pathways exist for each of the potential 
migration pathways using the comparison to JSCS SLVs and other weight-of-evidence 
information. 

• Section 7.0 Use of This Report. 

• Section 8.0 References. 

• Appendix A: Monitored Natural Attenuation Evaluation. This appendix provides a 
description of the monitored natural attenuation evaluation, including an evaluation of the 
MNA parameter measurements and the results of the fate and transport modeling. 
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2.0 BACKGROUND 

This section provides background information for the Terminal for use in making a source control 

decision under the JSCS. Specifically, this section provides a general description of the Terminal and its 

operational history, potential sources of contamination at the Terminal, and associated upland 

contaminants of interest. 

2.1 SITE DESCRIPTION AND HISTORY 

The Northwest Terminal is a former bulk petroleum storage and transfer facility currently owned 

by Time Oil. Time Oil ceased operations at the Terminal on October 31, 2001. From 1943 to 2001, the 

Terminal was operated by Time Oil as the Northwest Terminal petroleum products facility. Since 

operations began, the Terminal was used for the receipt, storage, and distribution of petroleum and 

petroleum-related products. Historically, Time Oil leased tank space to Crosby & Overton for storage of 

waste oils, and the Koppers Company leased and owned tanks and equipment at the Terminal for the 

formulation and blending of pentachlorophenol (PCP)-containing wood treatment products. 

The facility is located in Township 2 North, Range 1 West, Sections 34 and 35, in the industrialized 

Rivergate area of north Portland, Oregon (Figure 1). The Terminal is bordered to the east and south by 

heavy industrial complexes, to the north by heavy industrial property and Port of Portland undeveloped 

property, and to the west by the Willamette River. The Terminal is approximately 52 acres in size and is 

generally flat with an average land surface elevation of about 28 ft above mean sea level (MSL). The 

Terminal is enclosed by a terminal-wide chain link fence, and access is through the main gate at the 

termination of Time Oil Road. Significant site features are shown on Figure 2. 

2.1.1 FORMER PCP MIXING AREA AND WAREHOUSE 

In the former PCP mixing area and warehouse area, specialty wood treating products containing 

PCP in various formulations (typically with petroleum-based carriers) were blended and stored for offsite 

shipment from 1967 to 1984 under an agreement with the Koppers Company Inc., (n/k/a Beazer East, 

Inc). The former PCP mixing area was located in the approximate center of the Terminal, and included 

the former PCP warehouse and the area south of the warehouse (formerly occupied by various mixing and 

storage tanks that were removed by 1982; Figure 2). During September through November 2002, soil 

removal action activities were conducted within the former PCP mixing area and associated areas. These 

activities included the demolition of the former PCP warehouse and the excavation of approximately 

6,400 yd3 of PCP-impacted soil from the former PCP mixing area. The excavation area and remaining 

PCP concentrations in soil are shown on Figure 4. Also, as part of this removal action, approximately 
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2,400 yd3 of PCP-impacted soil, which was excavated from the former PCP mixing area in 1989 and 

stockpiled in the former stockpile area or was transferred from the East Property during interim removal 

actions in 1996-97, were also removed. Therefore, a total of approximately 8,800 yd3 (9,700 tons) of 

PCP-impacted soil associated with this source area were removed for offsite incineration and disposal at 

the Swan Hills facility in Alberta, Canada. Removal activities are documented in the Removal Actions 

Completion Report, Phases 1111 Rl Areas (Landau Associates 2003a). 

2.1.2 FORMER MAIN TANK FARM AREA AND ASSOCIATED PETROLEUM OPERATIONS 

Various petroleum products were stored and handled in the former Main Terminal Tank Farm 

area located on the western portion of the facility, adjacent to the Willamette River (Figure 2). The Main 

Terminal Tank Farm area includes 21 aboveground storage tanks (ASTs), ranging from approximately 

3,000 to 80,000 barrels (i.e., 126,000 to 3,360,000 gallons) in capacity. In 1943 when the Terminal was 

first established, 12 of the original tanks were moved to the Main Terminal Tank Farm area from a 

location south of the current property. Between the mid to late 1950s and 1970s, additional tanks were 

added in the Main Terminal Tank Farm area bringing the area to the current configuration. Currently, all 

tanks are empty except for tank 16804 in the Main Terminal Tank Farm area, which temporarily stores 

recovered water from groundwater interim action wells RW-2 and HRW-l, and water collected from the 

groundwater intercept system in the east-west trending storm drain at SDM-l, prior to treatment at the 

onsite wastewater treatment system. 

2.1.3 FORMER BELL TERMINAL TANK FARM AREA AND ASSOCIATED PETROLEUM 

OPERATIONS 

Various petroleum products were stored and handled in the Bell Terminal Tank Farm area located 

on the southern portion of the facility. The Bell Terminal Tank Farm area was first established in the late 

1940s to early 1950s. Currently, the Bell Terminal includes 10 ASTs ranging from 3,000 to 80,000 

barrels in capacity. All tanks are empty. 

In September 2001, a 5,000-gallon fiberglass underground storage tank (UST) was removed from 

an area to the east of the office at the Bell Terminal Tank Farm area. Approximately 43 tons of diesel

impacted soil was removed from the tank excavation and treated and disposed at the TPS Technologies 

facility, formerly located in Portland. Analytical results for confirmation soil samples collected at the 

base and sides of the excavation indicate that petroleum constituents were not detected or were less than 

500 mg/kg (the DEQ Level 2 Soil Matrix Cleanup Standard for diesel- and heavy oil-range 

hydrocarbons). Documentation of the UST removal is provided in the Report of UST Removal Site 

Assessment (GeoEngineers 2001). Also at the Bell Terminal Tank Farm area, historical aerial 
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photographs indicate that a strip of land approximately 80 ft wide along the entire western property 

boundary and outside the wall surrounding the Bell Terminal Tank Farm area was apparently used by 

occupants of the adjacent property for storage of equipment and possibly other unknown activities for 

approximately 25 years, ending in about 2000. No specific spills or leaks in the Bell Terminal Tank Farm 

area or along the western property boundary of the Bell Terminal have been reported. 

2.1.4 FORMER CROSBY & OVERTON TANK AREA 

The former Crosby & Overton Tank area was located directly south of the former PCP mixing 

area where waste oils were previously stored in two ASTs from 1974 to 1989 through a lease to Crosby & 

Overton. The tanks have since been removed from this area. Another AST (Tank 38009), removed 

during the Phases 1111 removal actions, was established in 1989 as a bioreactor during soil treatment 

activities for the former soil stockpile. Remedial action activities were conducted within the former 

Crosby & Overton tank areas in late 2002. Activities included the removal of 819 tons soil impacted by 

polychlorinated biphenyls (PCB) and carcinogenic polycyclic aromatic hydrocarbon (cPAH) for offsite 

thermal treatment and disposal. The excavation area and remaining PCB and P AH concentrations in soil 

are shown on Figures 5 and 6, respectively. Removal activities are documented in the Removal Actions 

Completion Report, Phases 1111 Rl Areas (Landau Associates 2003a). 

2.1.5 EAST PROPERTY ROADWAYS 

The East Property area, comprised of the easternmost 23 acres of the facility, is currently and 

historically an undeveloped area. During a 1996-1997 interim removal action on the East Property, 

approximately 100, 55-gallon drums and about 500 yd3 of PCP-impacted debris and soil were removed 

for offsite disposal from the former drum area and former small stockpile and soil removal area (Figure 2; 

Landau Associates 1997; 1998). During an additional investigation conducted in 2000-01, the presence 

of cP AHs in surficial soils was identified and appeared to be related to historical road oiling, as 

documented in historical aerial photographs from the late 1960s through 1970s. Impacts to groundwater 

were not observed. A soil remedial action for the East Property was implemented during the fall of 2002. 

The remedial action for the East Property resulted in the removal and disposal of 1,732 tons of cPAH

impacted soil for offsite thermal treatment and disposal. The east property soil remedial action is 

documented in the Soil Remedial Action Completion Report, East Property (Landau Associates 2003b). 

A conditional No Further Action (NF A) determination was granted to Time Oil by DEQ for the East 

Property on November 24,2003. 
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2.2 PHYSICAL HYDROGEOLOGIC SETTING 

Based on similar geologic soil types and hydrogeologic characteristics, four principal near

surface hydrogeologic units have been identified at the Terminal. In descending order from ground 

surface, these units include: 1) an upper zone, 2) a confining unit, 3) a lower zone, and 4) a deep sand 

unit. Depending on the continuity of the confining unit, the hydrogeologic units can act as distinct aquifer 

units with unconfined conditions in the upper zone and confined to semi -confined characteristics in the 

lower zone, or act as a single unconfined aquifer (beyond the western extent of the confining unit). 

The upper zone at the Terminal consists of fine to medium sand and occurs in the surficial fill 

material and alluvial sands. The lower zone consists of a fine to medium sand to silty sand with multiple 

discontinuous interlayers of silt up to 6 ft thick, and occurs in interlayered river channel and overbank 

deposits. The upper and lower zones are separated by a silt confining unit across most of the Terminal. 

The silt unit consists of material that is characteristic of natural river overbank deposits and varies in 

thickness across the site from less than 1 ft to about 30 ft. The confining unit is thickest in the eastern 

portion of the Main Terminal Tank Farm area and the Bell Terminal Tank Farm area, and thins as it 

extends westward in the Main Terminal Tank Farm area toward the river where it eventually becomes 

discontinuous and no longer acts as a confining unit between the upper and lower zones. 

Based on the hydrogeologic data for the Terminal, groundwater flow direction in the upper and 

lower zones is toward the Willamette River. Groundwater elevations measured during fourth quarter 

2005 for the upper zone and lower zone are presented on Figures 7 and 8, respectively. Groundwater 

elevations at the Terminal in both the upper and lower zones vary seasonally, but the groundwater flow 

patterns presented for the fourth quarter 2005 event are representative of typical historical observations. 

During the fourth quarter 2005 and historically, groundwater elevations indicate that groundwater flow in 

the upper zone is generally to the west-southwest toward the Willamette River across the Main Terminal 

and Bell Terminal tank farm areas. A localized southward shift in groundwater flow in the upper zone, 

which has historically been apparent within and downgradient of the former PCP mixing area, appears to 

be due to the influence of the east-west trending storm drain located about 170 ft north of the southern 

property boundary. Groundwater elevations in the lower zone are influenced by diurnal river stage 

fluctuations and groundwater flow from the upper zone to the west across the confining unit boundary. In 

the area where the confining zone is absent toward the river, ground elevation contours indicate that 

pumping of recovery well RW-2 has modified groundwater flow in the lower zone in proximity to the 

pumping well, as described in Section 4.2.1. Groundwater flow in the lower zone outside the well RW-2 

capture zone is generally west/southwest toward the Willamette River. 
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2.3 LAND AND BENEFICIAL WATER USE EVALUATIONS 

In accordance with OAR 340-122-080 (e) and (f), evaluations were conducted regarding current 

and reasonably anticipated future land use and regarding current and reasonably likely future beneficial 

water use at the Terminal and surrounding areas, as part of the RI. The information collected during these 

evaluations was reported in the Phase II RI report (Landau Associates 2001) and was updated in the Phase 

III RI report (Landau Associates 2005a). 

Based on the evaluations, the current and historical land use for the Terminal and the adjacent 

properties is and was primarily industrial with some commercial use. The current zoning of the Terminal 

property is heavy industrial (lH), which is also the comprehensive plan designation for the site property. 

This designation indicates that the likely reasonable future land use at the Terminal and surrounding 

properties is and will remain as heavy industrial. 

The evaluations also identified the current and likely future beneficial use of groundwater and 

surface water at the Terminal, at adjacent properties, and within a I-mile radius of the Terminal as 

primarily industrial with some use for irrigation. Shallow groundwater at the Terminal is not considered 

suitable for beneficial use. For the upper zone, aquifer yield is low (less than 1 gpm) and the unit is 

discontinuous: therefore, the upper zone would not likely support long-term use for any purpose. For the 

lower zone, aquifer yield appears to be adequate for low production use (approximately 10 gpm based on 

sustainable yield from the groundwater interim action system); however, because of its interconnection 

with the upper zone and its heterogeneous nature, it is possible that this yield would not be sustained for 

long-term use. Additionally, groundwater used for water supply throughout the Portland area has been 

typically derived from the deeper Troutdale aquifers, probably because of their significantly higher yield. 

Therefore, based on the significantly more favorable hydrogeologic characteristics of the Troutdale 

aquifers and historical groundwater use in this area, as well as the readily available City of Portland water 

supply, it was determined unlikely that the shallow water-bearing units defined at the Terminal would be 

used in the future for water supply. D EQ concurred with this determination in its NF A letter for the East 

Property (DEQ 2003a). 

Lower zone groundwater discharges to the Willamette River and may provide some recharge 

benefit to the river, although the flow volume would be minimal compared to in-stream Willamette flows. 

2.4 SOURCE AREAS 

Sources that have affected soil and groundwater quality at the Terminal were related to historical 

operations described above: 1) the wood treatment formulation operation in the former PCP mixing area 

and former PCP warehouse area; 2) petroleum handling and storage in the Main Terminal and the Bell 
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Terminal Tank Farm areas and associated loading rack and petroleum handling areas; 3) storage of waste 

oils in tanks in the former Crosby & Overton area; 4) "oiling" of roads (likely for dust suppression) on the 

East Property; and 5) unknown sources along the western property boundary of the Bell Terminal Tank 

Farm area outside the tank farm wall and on the adjacent former Premier Edible Oils (PEO) property to 

the west. Contamination to soil on the East Property has been addressed through a soil remedial action 

and the soil to groundwater pathway has been effectively eliminated. Because DEQ has issued a 

conditional NF A determination for the East Property portion of the Terminal, further discussion is 

focused on the other areas of the Terminal. 

Upland COIs discussed below were identified by consistent detections of constituents based on 

soil data collected during various investigations, quarterly groundwater monitoring results, and historical 

site operations and uses in upland areas of the terminal. The data summarized in the following sections 

were presented in the Phase III RI report (Landau Associates 2005a) and the most recent groundwater 

monitoring and groundwater interim action status reports (fourth quarter 2004 through fourth quarter 

2005; Landau Associates 2005c,d,e,f; 2006a). Monitoring well locations are shown on Figure 3. A 

summary of the most recent quarterly results (fourth quarter 2005) is included in Table 2-1. F or the 

purposes of the source control evaluation, upper and lower zone contaminant concentration maps for the 

fourth quarter 2005 event have been combined except for chromium and copper (Figures 9, and 11 

through 14). Since groundwater from both zones combine beyond the extent of the confining zone into a 

single water-bearing zone, these maps represent the combined concentrations of contaminants that have 

the potential to migrate to the river. 

2.4.1 FORMER PCP MIXING AREA AND WAREHOUSE 

Two source areas for PCP-related contamination (e.g., PCP by-products and dioxins/ furans) have 

been defined at the Terminal. These areas are the former PCP mixing area (including the area below the 

former PCP warehouse) and the northwestern portion of former Crosby & Overton tank area (Figure 2). 

The primary contaminant of concern resulting from the historical blending of specialty wood treating 

products is PCP. As discussed in the RI report, releases of PCP, carriers, additives, and PCP formulations 

to soil in the PCP mixing area appear to have occurred during the mixing operations. These releases 

resulted in the primary source of PCP contamination (and related constituents) to soil in this area with 

historical PCP soil concentrations exceeding 100,000 mg/kg. Based on historical upper and lower zone 

groundwater data, the former PCP mixing area was also identified as a significant or primary source of 

PCP contamination to groundwater with historical concentrations in the upper zone exceeding 

60,000Ilg/L. PCP concentrations detected in the lower zone have been as high as 18,000 Ilg/L. Based on 

the magnitude of PCP detections in the soil and groundwater in and downgradient of the PCP source area 
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and information about the PCP formulations, there is the possibility that free-phase PCP (dense non

aqueous phase liquid (DNAPL)] with a carrier was used, providing a potential residual source of PCP. 

However, to date, there has been no direct observation or evidence of DNAPL at the Terminal. 

Contaminated soil was removed from the former PCP mixing area and below the footprint of the 

former PCP warehouse during a soil removal action in the fall of 2002. Where possible, soil exceeding 

PCP concentrations of 5 mg/kg was removed from these source areas for offsite incineration and disposal. 

However, soil containing PCP concentrations above 5 mg/kg still remains in some areas, mainly at or 

below the water table (Figure 4). An interim remedial action using an in situ chemical oxidation (lSCO) 

remediation technique is currently being implemented to address PCP-impacted soil and groundwater 

both in and downgradient of these source areas, as discussed further in Section 4.2.3. 

The most recent groundwater analytical data (fourth quarter 2005) indicate that six wells 

contained detected PCP concentrations ranging from 0.852 to 2,060 Ilg/L. The highest concentrations 

were detected in the samples from wells OX-7S and OX-8S [2,060 and 377 Ilg/L, respectively], located 

within and downgradient of the former PCP mixing area. OX-2S was not sampled during fourth quarter 

2005 due to the presence of product in the well (0.07 ft thickness). 

Dioxin and £luan analyses were performed on groundwater samples from wells OX-IS, OX-6S, 

and RW-I, which are located within and downgradient of the former PCP mixing area during the fourth 

quarter 2005 event. Results from these analyses indicated concentrations, as total equivalency quotient 

(TEQ), ranged from 2.54 x 10-4 nanograms per liter (ng/L) (RW-I) to 1.95 x 10-2 ng/L (OX-6S). 

2.4.2 TANK FARM AREAS 

Three pnmary source areas for diesel-range and gasoline-range petroleum hydrocarbon 

contamination (and related constituents) have been identified on the Terminal property based on 

concentrations of these contaminants detected in soil and groundwater. These areas include the Main 

Terminal Tank Farm area, the central portion of the Bell Terminal Tank Farm area, and an area along the 

western boundary of the Bell Terminal Tank Farm area. Another source area appears to occur 

downgradient of the Bell Terminal Tank Farm area on the former PEO property where significant 

historical releases have been documented in the area of the former diesel ASTs. 

Contaminants in soil and groundwater at the Terminal associated with petroleum storage and 

handling operations include mainly petroleum hydrocarbons, PAHs, and VOCs. The presence of these 

contaminants is consistent with the historical uses of the Terminal for bulk storage of petroleum products. 

The graphical results presented in this document focus on VOCs (benzene and ethylbenzene) because 

these constituents are related to former petroleum operations at the terminal, have been detected at 
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concentrations deserving evaluation, and have JSCS screenmg level values. However, all detected 

constituents were evaluated using the JSCS SLVs, if available (see Section 5.0). Total petroleum 

hydrocarbons (diesel and gasoline-range) are not included in the source control evaluation because no 

published JSCS screening level values are currently available for assessment of these constituents in 

water or soil. Presentation of the TPH results are provided in the Phase III RI report and quarterly 

groundwater monitoring reports. 

The most recent groundwater monitoring events for the Main Tank Farm area and Bell Terminal 

Tank Farm area were conducted in November and August 2005, respectively. (At DEQ's request for 

simultaneous sampling of wells at the Bell Terminal and at the PEO site, sampling of the Bell Terminal 

wells has been discontinued until additional data is scheduled to be collected at the Schnitzer property.) 

Figures 11 and 12 show concentrations of benzene and ethylbenzene during the most recent sampling 

event conducted in the tank farm areas. 

2.4.2.1 Main Terminal Tank Farm Area 

Past releases of petroleum products have been documented in the Main Terminal Tank Farm area. 

Specifically, a release of diesel occurred in 1975 when Tank 29508 split along a vertical weld. An 

unleaded gasoline spill in 1994 was also reported in the Main Terminal Tank Farm area. Such releases 

have provided a source for petroleum-related constituents (e.g., VOCs, PAHs, and diesel-range and 

gasoline-range petroleum hydrocarbons). Reported spills within the Main Terminal Tank Farm area are 

summarized in the following table: 

Spill Surlace 
Material(s) Volume Spilled (Gravel, Asphalt, 

Date Released (Gallons) Sewer) Action Taken (Yes IN 0) 
1975 Diesel Unknown Soil in bermed area Yes - free product 

recovery and soil removal 
1990 Ethanol ~500 gallons Soil in bermed area Yes - Product and 

groundwater recovery 
1994 Unleaded Gasoline 1300 gallons Soil in bermed area Yes - Product recovery 

and long-term groundwater 
monitoring 

1999 Ethanol 2,479 gallons Subsurface soil Yes - Installed recovery 
(suspected) well and conducted 

groundwater monitoring; 
no product ever observed 
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Unquantifiable leaks along pipelines conveying petroleum products may have also provided a 

source for the petroleum hydrocarbon contamination in soil and groundwater in this area. LNAPL has 

been observed at locations within the Main Terminal Tank Farm area in the area of the 1994 spill and 

more recently in the central portion of the Main Terminal Tank Farm area, which is likely related to 

periodic leaks along conveyance pipelines. To a lesser extent, inadvertent spills near the loading rack and 

entrance to the Terminal may have occurred during truck loading/unloading and may have provided a 

source of petroleum products to soil and groundwater in this area. LNAPL occurrence in the Main 

Terminal Tank Farm area is discussed in more detail in Section 3.3. The well locations where LNAPL 

has been observed historically and currently are shown on Figure 10. 

As shown on Figures 11 and 12, the maximum concentrations of benzene and ethylbenzene were 

observed in wells P (2,470 Ilg/L) and N (131 Ilg/L), respectively during the November 2005 event. The 

most elevated benzene concentrations were observed in an area where the 1994 gasoline spill occurred 

and where LNAPL has historically been observed (Figure 10). Elevated ethylbenzene concentrations 

were also observed in this area and in two other areas. These two other areas, located within and near the 

southeast comer of the Main Terminal Tank Farm area, although adjacent, are likely associated with 

separate historic activities at the terminal (Figure 12). The plume to the west, including well LW-8S, is 

likely associated with spills related to former petroleum operations within the Main Terminal tank farm 

area. The plume to the east, including wells RW -1 and L W -11 S is likely associated with carrier fluids 

used with PCP during wood treatment formulation activities within the former PCP mixing area. This 

interpretation is supported by the results for a product sample collected from well L W -11 S in November 

2000, which contained 3.2 percent PCP in addition to other petroleum constituents, versus the results for 

the product samples collected from wells LW-2lS and LW-27S in April 2004, which contained only 

petroleum constituents (e.g., gasoline-, diesel-, and motor oil-range TPH). Also, the plume in the area 

around well LW-8S appears to be associated with the former petroleum operations in the Main Terminal 

tank farm area because upper zone groundwater flow in this area is to the south-southwest and 

constituents originating in the former PCP mixing area (e.g., PCP) have not been observed at well 

LW-8S. 

2.4.2.2 Bell Terminal Tank Farm Area 

No past releases in the Bell Terminal Tank Farm area or along the western property boundary of 

the Bell Terminal have been reported. Reported releases have occurred on the former PEO property 

located downgradient of the former Bell Terminal Tank Farm area. In the mid-1970s, the western portion 

of a conveyance pipeline that was used to convey petroleum products was demolished by Schnitzer 

during construction of the former PEO facility while still in use and containing product. This pipeline 
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trends east-west from the northernmost dock on the former PEO property through the center of the Bell 

Terminal. The demolition resulted in a release to soil in an area near the dock; any impacts of the release 

to other areas are unknown. Additionally, petroleum releases on the former PEO property reportedly 

occurred near the locations of the former diesel ASTs, where product has consistently been observed in 

nearby well MW -4. 

Soil and groundwater concentrations collected within the Bell Terminal Tank Farm area and on 

the former PEO property suggest the presence of three commingled petroleum hydrocarbon plumes 

within this area: 1) one originating in the central portion of the Bell Terminal Tank Farm area, near the 

east-west trending pipeline, 2) one originating along the western property boundary in an area outside the 

tank farm walls, and 3) one originating on the eastern portion of the former PEO property where 

significant petroleum releases are known to have occurred (e.g., where the former diesel ASTs were 

located). The source for soil and groundwater impacts in the central portion of the Terminal is likely 

related to minor, incidental releases associated with operations of the Terminal. The source of petroleum 

contamination outside the operational area of the Bell Terminal near the western property boundary is 

unknown. Even though it is likely that the plume originating from the central portion of the Bell 

Terminal commingles with the plume originating near the western property boundary, and that both of the 

plumes commingle with other contamination originating on the former PEO property in the area where 

former diesel ASTs were located, it is unlikely that the elevated concentrations observed near the western 

property boundary of the Bell Terminal or on the former PEO property originate from the Bell Terminal 

tank farm operations. This conclusion is based on the decreases in soil and groundwater concentrations 

between the central portion of the Bell Terminal and the western property boundary, and the significant 

increase in both the soil and groundwater concentrations for petroleum constituents across the western 

property boundary and on the former PEO property. Also, product was observed with thicknesses of up 

to 6 ft in wells on the east portion of the former PEO property between 2001 and 2003 (the most recent 

data available), but no product has ever been observed within wells or in soil within the Bell Terminal 

Tank Farm area at over 50 soil sample locations, 14 well locations, and 20 direct push groundwater 

sample locations. Because the confining unit boundary on the former PEO property is estimated within 

the likely source area where the former diesel ASTs were located on the eastern portion of the PEO 

property, the elevated groundwater concentrations in this area could reflect groundwater contamination 

resulting from direct releases to soil where the confining unit is not present or downgradient flow of 

contaminated groundwater from the upper zone across the confining unit boundary. However, in the 

latter case, concentrations would typically decrease instead of increase in the downgradient direction. 
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Despite the differences in TPH concentrations, benzene and ethylbenzene have not been detected 

in the Bell Terminal Tank Farm area above laboratory reporting limits during the last five quarters of 

groundwater monitoring. 

2.4.3 FORMER CROSBY & OVERTON TANK AREA 

In the former Crosby & Overton area, PCBs and cP AHs are the primary contaminants of concern 

due to apparent releases to soil during storage and removal of the oil historically stored in tanks or 

cleaning of tanks in this area. Contaminated soil was removed from depths ranging from 0.5 to 2.5 ft 

below the ground surface (BGS) from this area as part of the removal actions for the East Property and 

former PCP mixing area in the fall of 2002. PCB and cPAH contamination appeared to be limited to 

surface soil in the former Crosby & Overton source area. No impacts to groundwater have been observed 

in this area. The residual concentrations of PCBs and cPAHs in soil are shown on Figures 5 and 6. 

2.4.4 OTHER CONSTITUENTS 

In addition to the COIs associated with operations at the Terminal, metals, including chromium, 

copper, nickel and zinc, have also been observed in groundwater. As shown on Figures 13 and 14, 

elevated concentrations of chromium and copper were observed in an area extending from the central 

portion of the Main Terminal tank farm area toward the north property boundary, at LW-11D and at 

LW-lOD (for copper only), and at two locations in the Bell Terminal tank farm area. Based on 

knowledge of historical operations at the Terminal, the presence of metals is unlikely related to terminal 

operations. As described in more detail in Appendix A, reducing groundwater conditions likely exist over 

most of the upper and lower zones with more oxidizing conditions occurring during periods of river 

recharge at locations closer to the river and at locations outside the area where petroleum constituents are 

observed. Also, biodegradation is likely occurring or has historically occurred within the dissolved 

petroleum plumes within both groundwater zones. The presence of metals in lower zone groundwater 

does not appear to be directly related to the presence of petroleum constituents and reducing conditions 

resulting from their biodegradation, because a correlation can not be made between petroleum constituent 

and metals concentrations. For example, gasoline- and diesel- range hydrocarbons, benzene, toluene, 

ethylbenzene, and xylenes (BTEX) are not detected in the lower zone at the same locations where metals 

concentrations are greatest (e.g., LW-35D, LW-27D, LW-1D, etc.). 

6/21106 llEdmdatalprojecls12311009IFileRrnIRISource Control Eval ReportlSource Control Evaluation Report 6-20-06.doc LANDAU ASSOCIATES 

2-11 

BZT0104(e)015604 



3.0 POTENTIAL MIGRATION PATHWAYS TO RIVER FROM IMPACTED 
MEDIA 

Releases of contaminants at the source areas have apparently occurred during operation of the 

Terminal. Contamination of soil at each of the source areas appears to be the result of releases of 

hazardous substances directly onto the soil and subsequent migration. At the former PCP mixing area, 

these releases occurred during PCP formulation activities. At the former Crosby & Overton area, the 

releases occurred during lease operations. In the Main Terminal Tank Farm area and loading racks, these 

releases occurred due to spills and possibly leaking along conveyance pipelines and/or from activities 

associated with bulk fuel storage. In the Bell Terminal Tank Farm area, these releases may have occurred 

due to activities associated with bulk fuel storage as well as unknown activities along the western 

property boundary. It appears that separate releases occurred on the adjacent former PEO property. A 

conceptual site model for the Terminal, which includes a schematic of the source areas, release 

mechanisms, and transport mechanisms is provided on Figure 15. 

The predominant potential migration pathway for transport of contaminants to the river is via 

groundwater (i.e., dissolved phase). Other potential migration pathways addressed in this source control 

evaluation include a preferential migration pathway for contaminated groundwater via the storm drain, 

LNAPL migration, stormwater/upland surface water runoff, and soil erosion/catch basin sediment. Each 

potential migration pathway is discussed in detail below. 

3.1 GROUNDWATER MIGRATION -DISSOLVED PHASE 

In some areas of the Terminal, dissolved phase contamination in groundwater has resulted from 

contact between infiltrating water and contaminated soil in the unsaturated zone and/or subsurface water 

and NAPL, or downward vertical migration of shallow groundwater contamination to the lower 

groundwater zones through discontinuities in the confining unit or across the confining unit boundary. 

Based on the hydrogeologic data for the Terminal, groundwater flow direction in the upper and lower 

zones is toward the Willamette River. Groundwater elevations measured during fourth quarter 2005 for 

the upper zone and lower zone are presented on Figures 7 and 8, respectively. Groundwater seeps have 

not been observed along the riverbank adjacent to the Terminal, so groundwater likely discharges to the 

river below the water line. Consequently, there is a potential for dissolved chemicals in groundwater or 

LNAPL from the Main Terminal Tank Farm area to be transported to the river by groundwater flow. 

However, there does not appear to be a current complete migration pathway for groundwater 

contamination to the river at concentrations exceeding screening levels (see Section 5.0). 
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3.1.1 PCP MIXING AREA 

The majority of the contaminated soil from the former PCP mixing area and former soil stockpile 

area has been excavated and disposed offsite. However, at the conclusion of soil removal activities, 

residual amounts of PCP at concentrations greater than 5 mg/kg still remained at depths typically at or 

greater than 13 ft BGS (the approximate water table elevation) within and directly adjacent to the mixing 

area. ISCO injections conducted within the former PCP mixing area are likely to have further decreased 

the residual concentrations (see Section 4.2.3.) 

PCP formulations were likely introduced into the environment through spills of PCP-containing 

NAPL directly onto the ground surface and subsequent migration through the subsurface to groundwater. 

Historical information indicates that most of the PCP formulations were less dense than water 

(i.e., specific gravity of less than 1) and, therefore, would migrate through the environment as LNAPL; 

however, at least one formulation had a density greater than 1 and could move as DNAPL through the 

subsurface. LNAPL has been observed in wells LW-llS, OX-IS, OX-2S, and OX-3S, which are located 

downgradient from the PCP mixing area. DNAPL has never been observed. 

Elevated levels of PCP in the upper zone and lower zone groundwater at the Terminal indicate 

that PCP has partitioned from the soil and/or NAPL into the groundwater. PCP has been observed in 

groundwater in both zones in and to the south and southwest (downgradient) of the former PCP mixing 

area. Historically, low PCP concentrations have also been detected within the deep sand unit near where 

well LW-I2D2 was previously located within the former PCP mixing area. The available data suggest 

that the primary source of the groundwater contamination in the upper zone results from partitioning of 

PCP from the residual amounts remaining in the soil within and adjacent to the former PCP mixing area 

and subsequent advective migration from this area, or from partitioning of LNAPL that has migrated 

downgradient from the PCP mixing area along the water table surface. LNAPL in the downgradient wells 

has not been observed consistently or over a wide area and is typically associated with very low seasonal 

groundwater levels. This inconsistent occurrence suggests that the LNAPL exists most of the year in a 

residual phase within the subsurface adjacent to these wells, and then is released/mobilized to the wells 

when water levels are low. PCP break-down products (e.g., trichlorophenols, tetrachlorophenols, etc.) 

have typically not been detected in groundwater indicating that the PCP has not typically degraded. 

Dioxins/furans tend to bind to soil particles; however, dioxins/furans have been detected in groundwater 

within the PCP plume area, likely indicating partitioning from LNAPL within or downgradient of the 

source area. 

PCP in the lower zone likely results from downward migration of dissolved PCP via groundwater 

from the upper to the lower zone where the silt layer separating the upper and lower zones is 

heterogeneous and/or discontinuous across the confining unit boundary. No DNAPL has been 
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encountered during any of the investigations to date. Therefore, downward migration across the 

confining unit likely occurs under the natural downward groundwater gradient within the upper zone 

plume resulting in the elevated concentrations detected in the lower zone. Under this scenario, the PCP 

concentration distribution within the lower zone would appear to mimic that of the upper zone, while 

mean groundwater flow in the lower zone would still be toward the river. This distribution is reflected by 

the observation of the highest historic concentration of PCP in the lower zone at a downgradient location 

from the source areas in the upper zone. Further migration of dissolved PCP in the lower zone 

groundwater would be primarily controlled by advective groundwater flow in a downgradient direction 

from the impacted area. 

Historically and currently, the PCP in the upper zone is limited to a narrow plume that extends 

from the former PCP mixing area downgradient about 350 to 450 ft to between LW-4S and LW-13S. The 

PCP concentrations in the upper zone are highest within and just downgradient of the former PCP mixing 

area. PCP appears to have migrated in a downgradient direction toward the south-southwest. Upper zone 

PCP concentrations within the mixing area have decreased significantly since the first sampling in 1991. 

This decrease may reflect the removal of contaminant source material during the 1989 soil excavation 

within the former PCP mixing area, as well as natural attenuation of the PCP (through adsorption, 

biodegradation, etc.) or downgradient movement past these monitoring points. PCP has not migrated in 

the upper zone farther downgradient to the south than well L W -13 S, as indicated by the lack of detected 

concentrations in upper zone wells near the south property boundary (LW-10S, when saturated). The 

reduction in PCP concentrations and plume extent in the upper zone since 2002 is likely related to the 

removal of the majority of the remaining contaminated soil during the soil removal in the former PCP 

mixing area and, within the last year, to implementation of the ISCO remediation technique. 

The PCP contamination observed in the lower zone historically consisted of several discrete areas 

of contamination rather than a contiguous plume. The discrete areas were mainly located within and near 

the former PCP mixing area, in proximity to well LW-llD, and in an area including wells 

LW-4D and RW-2. The highest PCP concentrations in groundwater in the lower zone, which occurred at 

well LW-4D (18,000 ppb in October 1997), have decreased significantly at this location and since spring 

1999, the PCP concentrations at this location have been mostly below the laboratory reporting limits. 

PCP concentrations in groundwater from downgradient wells closest to the river are typically 

non-detect. Since November 2002, low level PCP concentrations (generally less than 1 Ilg/L) have been 

detected on an intermittent basis in wells LW-6D and LW-9D (located between LW-4D and the river), 

and well LW-lOD (located at the southern property boundary). These detections have not been observed 

on a consistent basis, which may be related to dilution of groundwater by river water at the groundwater-
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surface water interface (particularly in the lower zone where the river stage influence is greatest); natural 

attenuation processes (e.g., adsorption, biodegradation, etc.); or seasonal variability. 

Low concentrations of PCP (1 to 3 Ilg/L) were detected in the deep sand unit at LW-12D2 

sporadically (three times) during quarterly monitoring between May 1999 and June 2002. This well was 

subsequently abandoned in advance of the soil removal action in the former PCP mixing area because it 

was located within the excavation area. The historical detections in this well were likely due to 

downward vertical migration of contaminants via groundwater flow between the upper and lower zone 

and between the lower zone and the deep sand unit. The source area for the impacts to the upper zone has 

been mitigated by the soil removal actions in 1989 and 2002, so the potential for ongoing groundwater 

impact in this area is considered to be low. 

Beginning in October 2000, several source control methods have been used to contain PCP

impacted groundwater in the upper and lower groundwater zones. These source control methods are 

described in more detail in Section 4.2. 

The concentrations of petroleum hydrocarbons and VOCs detected in wells downgradient of the 

former PCP mixing area are likely due to the presence of PCP carrier products (e.g., mineral spirits) that 

are present as LNAPL and the partitioning of these constituents into groundwater. The distribution of 

detected petroleum hydrocarbon concentrations in this area is consistent with the intermittent presence of 

LNAPL observed in well LW-llS, the recent occurrence ofLNAPL at wells OX-IS, OX-2S, and LX-3S; 

and the presence of elevated PCP concentrations in groundwater. The intermittent nature of LNAPL 

occurrences at L W -11 S appears to be related to seasonal groundwater fluctuations, such that residual 

LNAPL is observed in nearby monitoring wells under low water table conditions or to effects from the 

ISCO implementation events. 

3.1.2 TANK FARMS 

Soil contamination by petroleum-related constituents in the Main Terminal and Bell Terminal 

Tank Farm areas occurs primarily at depth within the capillary fringe. The elevated concentrations of 

contaminants within the capillary fringe in the Main Terminal and Bell Terminal Tank Farm areas 

indicate that releases of petroleum substances to the ground surface were historical and that NAPL has 

had sufficient time to migrate downward and spread laterally within the capillary fringe. The presence of 

the same contaminants both in groundwater and in soil indicate that these contaminants have partitioned 

from the soil and/or NAPL into the groundwater. Most of the shallow soil samples containing elevated 

petroleum hydrocarbon concentrations did not contain elevated benzene or ethylbenzene concentrations, 

indicating that the low molecular weight aromatics (e.g., BTEX) that may have once been present have 

undergone biodegradation or volatilization, or have been reduced by infiltrating precipitation. 
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In the Main Terminal Tank Farm area, contaminants are present in the upper and lower zone 

groundwater. However, contamination of the lower zone groundwater is typically found only in the 

western portion of the Main Terminal Tank Farm area where the silt confining unit separating the upper 

and lower zones does not exist or is discontinuous. In this portion of the Main Terminal Tank Farm area, 

only a single unconfined groundwater zone exists. In the eastern portion of the Main Terminal Tank 

Farm area, where the silt layer separating the upper and lower groundwater zones is present, contaminant 

concentrations in the lower zone groundwater are typically low and are primarily detected near where the 

silt layer pinches out or becomes discontinuous. This suggests that the silt layer over much of the western 

portion of the Main Terminal Tank Farm area provides a natural geologiclhydrogeologic boundary 

between the upper zone groundwater and the lower zone groundwater, limiting the vertical migration of 

contaminants over this portion of the Main Terminal Tank Farm area, or that the characteristic of the 

contaminant does not lend itself to vertical migration. 

In the Bell Terminal Tank Farm area, contaminants are present in the upper zone groundwater, 

but not in the lower zone groundwater. The lack of contaminants in the lower zone groundwater indicates 

that the silt confining unit between the upper and lower zones is acting as an impermeable boundary and 

the two groundwater zones are not interconnected in this area. Concentration contours for selected 

contaminants in upper zone and lower zone groundwater (Figures 9, and 11 through 14) indicate that 

lateral migration in the downgradient groundwater direction has occurred. The lateral migration is likely 

a combination of the individual contaminant properties (e.g., solubility) and the processes of advection, 

hydrodynamic dispersion, and adsorption. The lack of contaminants in groundwater upgradient of the 

source areas indicates that contaminant migration in groundwater is primarily due to advection (transport 

of constituents by groundwater movement). For contamination in the groundwater along the western 

property boundary of the Bell Terminal Tank Farm area or on the former PEO property, there is not 

enough information about the nature of the release to determine the mechanisms affecting migration. 

However, the downgradient extent of petroleum constituents in the Bell Terminal Tank Farm area 

suggests that lateral movement of the contaminants is slow, which may be due to a low rate of advection 

in this area; possible natural attenuation (through adsorption, biodegradation, etc.); and/or volatilization. 

The distribution of petroleum constituent concentrations within and downgradient of the Bell 

Terminal Tank Farm area suggest the presence of three commingled groundwater plumes, as discussed 

earlier. Except for low level metals in lower zone wells at the Bell Terminal Tank Farm area (Figure 13 

and 14), concentrations of petroleum constituents, such as benzene and ethylbenzene, have typically not 

been detected in groundwater. Groundwater from the Bell Terminal is expected to flow west toward the 

Willamette River; it is unknown whether a complete contaminant migration pathway via groundwater 

exists from the former PEO property. 
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3.2 STORM DRAIN - PREFERENTIAL PATHWAY FOR GROUNDWATER 

The storm drain (Figures 2 and 17) and backfill associated with its construction appear to affect 

groundwater flow and contaminant transport in the upper zone. The presence of the storm drain may 

partly explain the southerly components of upper zone groundwater flow in the Terminal area as 

groundwater flows toward the zone of higher hydraulic conductivity (i.e., the storm drain pipeline 

backfill). The storm drain pipeline does not appear to fully penetrate the confining unit (where present) 

and, therefore, is not considered to provide a vertical pathway for groundwater flow and contaminant 

transport to deeper aquifers. Groundwater samples collected from manholes in the storm drain and at the 

storm drain outfall in the river in 2001 and 2002 (Table 3) indicate that the storm drain was serving as a 

preferential pathway for upper zone groundwater to the river. 

A stormwater intercept system was installed in 2002 to eliminate the potential for PCP-impacted 

upper zone groundwater to migrate through the storm drain to the river. A detailed description of the 

intercept system is provided in Section 4.2.2. Groundwater that may migrate within the pipeline fill 

outside the pipeline is likely not collected by the storm drain intercept system. However, PCP 

concentrations have not been detected in river outfall samples since implementation of the storm drain 

intercept system. 

3.3 LIGHT NON-AQUEOUS PHASE LIQUID (LNAPL) MIGRATION 

LNAPL has been observed both historically and currently in the area downgradient of the former 

PCP mixing area (in wells LW-8S, LW-llS, OX-IS, OX-2S, and OX-3S) and in the former Main 

Terminal Tank Farm area (in wells N, P, Q, LW-21S, and LW-27S), as shown on Figure 10 and in 

Table 2. 

In the Main Terminal Tank Farm area, the maximum LNAPL thickness was observed in well N 

in July 1997 (1.20 ft); however, no LNAPL has been observed in well N since November 2002. The 

maximum LNAPL thickness observed in wells P and Q were 0.17 ft (July 1997) and 0.42 ft (November 

2001), respectively. No LNAPL has been observed in wells P and Q since October 2003 and November 

2004, respectively. The maximum thickness of LNAPL observed in wells LW-21S and LW-27S was 

observed in February 2004, at thicknesses of 1.03 ft and 0.69 ft, respectively. LNAPL has been observed 

at thicknesses ofless than 0.16 ft in wells in the Main Tank Farm area during the last year. Also, LNAPL 

thicknesses have decreased over time at each of the wells where LNAPL was observed (Figure 20). This 

decrease is likely due to a combination of passive recovery techniques and natural attenuation processes. 

LNAPL has never been observed in wells located at the top of the riverbank or in the shoreline wells 
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(Figure 18). The results of the MNA evaluation which included assessment of the migration potential of 

the LNAPL are discussed in Section 6.0. 

In the area downgradient of the former PCP mixing area, LNAPL containing PCP was observed 

in wells LW-8S, OX-IS, and OX-3S in November 2004 only, at thicknesses of 0.04 ft, 0.03 ft, and 

0.33 ft, respectively. LNAPL was observed in well LW-llS at a maximum thickness of 0.37 ft in 

November 2000, although no LNAPL has been observed in that well since November 2004. LNAPL is 

consistently detected in well OX-2S, with a maximum thickness of 0.31 ft observed in October 2003. 

During the four sampling events conducted in 2005, the maximum thickness observed in well OX-2S was 

0.23 ft. As shown on Figure 19, LNAPL thicknesses in this area have decreased over time. This decrease 

is likely due to use ofISCO in proximity of the wells containing LNAPL downgradient of the former PCP 

mlxmg area. 

As shown on Figure 19, LNAPL thicknesses appear to correlate with groundwater level 

fluctations such that LNAPL thicknesses increase at historically high groundwater conditions (LW-21S 

and LW-27S) and at historically low groundwater conditions (LW-llS). These increases are likely 

related to the release of residual LNAPL in the vadose zone as groundwater levels get shallower and 

closer to the ground surface where the source of the LNAPL originated (LW-21S, LW-27S), or due to the 

release of residual LNAPL bound up in previously saturated pore spaces as the water levels decrease 

(LW-llS). 

3.4 STORMWATERISURFACE WATER RUNOFF 

Stormwater primarily infiltrates at the Terminal. In areas where stormwater runoff occurs, the 

stormwater is routed to an onsite stormwater treatment system (SWTS) or collected into the storm drain 

lines for discharge to the Willamette River. Stormwater from the former industrial areas of the terminal, 

including the loading rack along the rail spur, the truck loading rack, the valve pit on the vessel dock, and 

the other areas where valves exist is routed to the SWTS. The discharge from the SWTS to the 

stormwater drainage system, which ultimately discharges to the Willamette River following treatment, is 

regulated by the provisions ofNPDES Permit 1200-Z. 

Stormwater from the terminal entrance area and the low topographic area east of the rail spur and 

from the other areas of the Terminal during storm events is collected into the storm drain line for 

untreated discharge into the Willamette River. The stormwater flow route is shown on Figure 17. 

The storm drain line runs east-west along the length of the Terminal about 160 ft north of the 

southern property boundary (Figures 2 and 17) to the river outfall. The storm drain was constructed 

before construction of the Terminal in 1943 and, therefore, backfill/construction details are not available. 

Internal inspection of a 600-ft section of the storm drain by remote video camera in April 2000 revealed 
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that the line is a 15-inch diameter concrete pipe. The pipeline appeared to be in good condition with few 

internal leaks. Several lateral lines to the main line were also observed in the Main Terminal Tank Farm 

area. One of the lateral lines was damaged during drilling of the horizontal well installed as part of the 

groundwater interim action (see Section 4.2.1). The lateral lines were subsequently abandoned and 

isolated from the main line using internal patches. 

Stormwater data collected between September 2001 and August 2002 at the catch basin closest to 

the river contained PCP concentrations ranging from 0.7 to 190 Ilg/L (Table 3). Except for diesel-range 

petroleum hydrocarbons, petroleum compounds (gasoline, mineral spirits, kerosene, and lube oil) were 

not detected. Diesel-range petroleum hydrocarbons were detected twice at concentrations of 0.261 mg/L 

and 0.3 mg/L. These data and the groundwater flow pattern in the upper zone indicated that upper zone 

groundwater was likely infiltrating into the storm drain pipeline. In October 2002, a groundwater 

intercept system was installed within the storm drain to capture groundwater between the two stormwater 

manholes closest to the river (see Section 4.2.2). Stormwater samples collected from the groundwater 

intercept system located in the catch basin closest to the river (SDM-l) continue to be analyzed as 

influent into the onsite WWTS on a quarterly basis (Table 3); however, these concentrations represent 

groundwater captured by the intercept system that do not reach the river outfall. Samples are also 

collected from the river outfall, when exposed during the quarterly sampling events. 

In summary, stormwater runoff from the east property and from former operational areas of the 

terminal outside of the former PCP mixing area that does not infiltrate discharges to the Willamette River 

at the river outfall. Stormwater from former operational areas at the Terminal is collected and treated at 

the onsite SWTS, discharged to the storm sewer system under NPDES permit 1200Z, combined with the 

untreated stormwater from the east property (when present), and ultimately discharged to the Willamette 

River (Figure 17). Impacted media are not located within the area of stormwater runoff that discharges to 

the river; therefore, stormwater is not considered a current, potential contaminant migration pathway to 

the river. Potential historical releases to the river via the river outfall are being addressed by the Portland 

Harbor RI/FS. 

No surface water body is present on or across the Terminal. 

3.5 RIVERBANK SOIL EROSION AND CATCH BASIN SEDIMENT 

Soil susceptible to potential erosion near the river embankment is outside of the bermed area that 

surrounds the Main Terminal Tank Farm area, to the west of where terminal operations were mainly 

located. Also, much of the river bank is either covered with vegetation or gravel fill and the beach is 

relatively wide, so the potential for riverbank erosion is limited. There are no records or evidence of 

spills from the pipelines along the dock where petroleum products were transferred from ships to the 
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Main Terminal Tank Farm area. Soil samples collected from the wells drilled on the shoreline do not 

indicate contamination, and no seeps, staining or other visual evidence of contamination has been 

observed. Soil erosion is therefore considered an unlikely pathway for contaminant migration. 

Impacted surface soils in non-operational areas of the property that drain to the river outfall have 

largely been removed and replaced with gravelly fill at the ground surface. As discussed above, 

contamination of soil within the former Crosby & Overton tank area is anticipated to be the result of 

waste oil spills from the tanks historically located within this area. Because cP AHs and PCBs tend to 

absorb or bind to soil, contamination in this area was limited to the upper few feet of surface soil. As part 

of the soil removal action conducted for the former PCP mixing area and soil stockpile, impacted soil was 

excavated from the Crosby & Overton tank area and disposed offsite. Remaining PCP and cPAH 

concentrations in soil at completion of the removal action are shown on Figures 5 and 6 and confirm that 

the areal and vertical extent of the contamination was limited. Because historical releases in this area 

resulted in contamination that was limited to surface soil and groundwater contamination has never been 

observed in this area, the concentrations remaining in soil are considered to be protective of groundwater 

and additional cleanup in this area is not necessary. The residual soil concentrations are not expected to 

provide a complete exposure pathway to ecological or human receptors or provide a source of erodible 

soil, because the soil is buried under approximately 1.5 ft of backfill and groundwater quality results in 

this area before the removal action showed nondetect PCB and cP AH concentrations over a year period 

from 1997 to 1998. Also, residual PCP-impacted soil resulting from the historical PCP mixing area 

operations only remains at depths more than 13 ft BGS and below the excavation backfill (Figure 4), and 

therefore would not provide a source of erodible soil to the storm drain system via stormwater. 

Therefore, significant erosion and transport of impacted soil at the Terminal through the 

stormwater system is unlikely. Potential historical releases to the river via the river outfall are being 

addressed by the Portland Harbor RIfFS. 
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4.0 SUMMARY OF COMPLETED OR ONGOING SOURCE 
CONTROLIREMOV AL ACTIVITIES 

This section summarizes the source control and/or removal activities that have been conducted or 

are currently ongoing at the Terminal to address source area impacts. 

4.1 PCP-IMPACTED SOIL 

Approximately 9,700 tons of contaminated soil were removed from the former PCP mixing area, 

below the footprint of the former PCP warehouse, and from the former soil stockpile area during a soil 

removal action in the fall of 2002. Where possible, soil exceeding PCP concentrations of 5 mg/kg was 

removed from these source areas for offsite incineration and disposal. However, soil containing PCP 

concentrations above 5 mg/kg still remain in some areas, mainly at or below the water table 

(approximately 13 ft BGS) at conclusion of the soil removal activities (Figure 4). The ISCO remediation 

technique being used for upper zone groundwater (see Section 4.2.3) is expected to address some of the 

PCP contamination in soil within the zone of groundwater fluctuation. Because the remaining 

PCP-contaminated soil is buried under approximately 13 ft of backfill, the soil is not likely to be 

transported by stormwater to the storm drain system. 

4.2 PCP-IMPACTED GROUNDWATER 

Source control methods currently being used to capture and treat PCP-impacted groundwater 

consist of the following: 

• Storm Drain Intercept System - captures PCP-impacted groundwater in the upper zone that 
infiltrates into the storm drain pipeline in the area of the PCP plume. 

• Horizontal Recovery Well - captures upper zone groundwater near the downgradient extent 
of the PCP plume in the upper zone during periods of seasonal high water levels. 

• ISCO - treats upper zone groundwater and soil within the zone of groundwater fluctuation. 
ISCO has been used during three full-scale injection events within the PCP plume area in 
February 2005, June 2005 and January 2006. 

• Vertical Recovery Well - captures lower zone groundwater at downgradient locations where 
elevated concentrations of PCP were historically recorded. 

These methods are described in detail in the following sections. Because of the source control 

systems in place, there is not a current, complete contaminant transport pathway to the river for 

PCP-impacted groundwater. 
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4.2.1 GROUNDWATER RECOVERY AND ONSITE TREATMENT 

To prevent further migration of PCP in upper zone and lower zone groundwater at the Terminal, a 

groundwater interim action was implemented. The system consists of two groundwater extraction wells, 

a horizontal well (HRW-l) in the upper zone and a vertical well (RW-2) in the lower zone, and a 

groundwater intercept system in the east-west trending storm drain at the manhole closest to the 

Willamette River (SDM-l; Section 4.2.2). These well locations and the location ofSDM-l are shown on 

Figure 3. 

Pumping from recovery well RW-2 began in October 2000. Since startup of recovery well 

RW-2, with the exception of periodic shutdowns for system maintenance, groundwater has been extracted 

continuously from the lower zone. Through December 2005, approximately 19.5 million gallons of water 

have been removed from the lower zone at RW-2 and transferred to the onsite wastewater treatment 

system (WWTS) for subsequent treatment and discharge to the sanitary sewer under a publicly owned 

treatment works (POTW) permit with the City of Portland. 

The horizontal well (HRW -1) was installed in the upper zone during April 2000 across the 

approximate downgradient edge of the PCP plume in the upper zone. Four piezometers (PZ-l through 

PZ-4) were installed, and water level monitoring was performed in February through May 2002 in the 

area of the east-west trending storm drain and HRW-l to assess why the desired pumping rate could not 

be achieved in HRW-l (Figure 3). The water level monitoring indicated that the water level in HRW-l 

was lower than in the surrounding upper zone monitoring wells. From the water level data collected to 

date, information collected regarding the storm drain line, and the nature of the confining unit, it is 

believed that there is a hydraulic interconnection between the upper and lower zones in the area of the 

horizontal well. Based on this information and observed conditions, pumping ofHRW-l is limited to the 

wetter months of the year (i.e., December through May). Approximately 332,000 gallons of groundwater 

have been removed from HRW -1 since startup and transferred to the onsite WWTS for subsequent 

treatment and discharge to the sanitary sewer under a POTW permit with the City of Portland. 

4.2.2 STORM DRAIN INTERCEPT SYSTEM 

During installation activities for HRW-l, a lateral from the main storm drain was penetrated. A 

subsequent investigation was conducted to assess the impact of the east-west trending storm drain, located 

approximately 15 to 20 ft south (downgradient) ofHRW-l, on upper zone groundwater. Samples were 

collected from two manhole locations (SDM-l and SDM-2) and from the storm drain outfall at the 

discharge point into the Willamette River and analyzed for PCP. Results indicated that groundwater from 

the upper zone was infiltrating into the concrete stormwater drain (Table 3). 
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Due to the inability to operate HRW -1 during the drier months from June through November and 

the potential for upper zone groundwater to infiltrate into the storm drain line, a groundwater intercept 

system was installed in the storm drain line on October 8, 2002, at the manhole (SDM-l) located closest 

to the point of discharge to the Willamette River. The system consists of an 8-inch diameter polyethylene 

pipe routed through the 15-inch storm drain line from manhole SDM-IA through manhole SDM-l 

(Figure 17). Stormwater from the East Property and Terminal office area, as well as treated stormwater 

from the SWTS, is routed through the 8-inch liner pipe and discharged to the Willamette River. 

Potentially impacted groundwater entering the storm drain pipe between manholes SDM-IA and SDM-l 

is routed through the annulus between the pipes and is collected in manhole SDM-l. The intercepted 

water is pumped from the manhole to Tank 16804 for processing by the onsite WWTS. Approximately 3 

million gallons of water have been removed from SD M -1 since startup. 

4.2.3 ISCO INJECTIONS 

To further facilitate the remediation of PCP contamination in the groundwater and soil at the 

Terminal within the upper zone, ISCO injections have been implemented. The primary objectives of the 

ISCO injections are to reduce the concentration of PCP present in upper zone groundwater within the 

PCP source area, to reduce the extent of the PCP plume in the upper zone groundwater, and to reduce the 

concentration of PCP in the soil located within the zone of groundwater fluctuation (i.e., smear zone). 

The specific type of chemical oxidation that has been implemented for the interim action is based on 

Fenton's Reagent oxidation technology. The Fenton's Reagent chemical oxidation reaction is created by 

the combination of soluble iron with low concentrations of hydrogen peroxide to produce hydroxyl 

radicals (oOH). The hydroxyl radical is a short-lived oxidizer that cleaves the carbon double bonds of 

chlorinated hydrocarbons (e.g., PCP). 

To date, three full-scale injection events have been conducted in February 2005, June 2005, and 

January-February 2006. The results are of the first two events were provided in the RI report and the first 

quarter 2005 groundwater monitoring and groundwater interim action status report (Landau Associates 

2005d), respectively. The results for the February 2006 event are currently being evaluated. The 

injection points for all three events were primarily focused within the PCP plume area within the upper 

zone within and downgradient of the former PCP mixing area, as shown on Figure 22. The results from 

the first two events indicate that PCP concentrations were effectively reduced within the plume area. 

Figure 22 shows baseline PCP concentrations in the upper zone prior to the first ISCO injection in June 

2004. Figures 22 and 23 show PCP concentrations following the first and second ISCO injections in 

August 2004 and February 2005, respectively. Figure 9 shows the most recent PCP concentrations. After 

the first ISCO event, PCP concentrations in upper zone monitoring wells within the PCP plume area were 
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reduced by 63 percent (OX-8S) to 92 percent (OX-3S) and following the second event, PCP 

concentrations were reduced by 3 percent (LW-llS) to 80 percent (OX-6S). Based on mass calculations 

of PCP before and after the two injection events, the ISCO injections appear to have caused a mass 

reduction of PCP of approximately 0.85 lbs, or 76 percent over a one year period. The results of the 2006 

event will be provided in the First Quarter 2006 Groundwater Monitoring and Groundwater Interim 

Action Status Report (Landau Associates 2006b - in preparation). 

4.3 PAH AND PCB-IMPACTED SURFACE SOIL REMOVAL 

In the former Crosby & Overton area, PCB- and cPAH-impacted soil was removed as part of the 

removal actions for the East Property and former PCP mixing area in the fall of 2002. The removal action 

consisted of the removal and offsite treatment and disposal of 819 tons of soil from depths ranging from 

0.5 to 2.5 ft BGS. Residual soil concentrations remaining within the soil removal area are shown on 

Figures 5 and 6. PCB and cPAH contamination appeared to be limited to surface soil in the former 

Crosby & Overton source area and has not been detected in groundwater. These residual concentrations 

are not expected to provide a complete exposure pathway to ecological or human receptors or provide a 

source of erodible soil, because the soil is buried under approximately 1.5 ft of backfill and groundwater 

quality results in this area before the removal action showed nondetect PCB and cPAH concentrations. 

4.4 PASSIVE LNAPL RECOVERY 

In the Main Terminal Tank Farm area, LNAPL has been observed since the first quarter 2004 in 

wells LW-21S and LW-27S (Table 2). Keck® passive product recovery bailers were installed at LW-21S 

and LW-27S in March 2004. The recovered LNAPL is removed during quarterly groundwater sampling 

events and temporarily contained in a 55-gallon drum onsite pending appropriate offsite disposal. 

Through December 2005, less than 5 gallons ofLNAPL have been removed from these wells. 

Also, LNAPL has been observed intermittently in wells L, P, and Q in the Main Terminal Tank 

Farm area (Table 2). Product socks have been placed in these wells when product has been observed and 

removed and replaced on a quarterly basis, as needed. Currently, there is no measurable product in these 

wells. The potential for LNAPL migration from the Main Terminal Tank Farm area is discussed in 

Section 6.0. 

6/21106 llEdmdatalprojecls12311009IFileRrnIRISource Control Eval ReportlSource Control Evaluation Report 6-20-06.doc LANDAU ASSOCIATES 

4-4 

BZT0104(e)015617 



5.0 COMPARISON OF DETECTED GROUNDWATER CONCENTRATIONS AT 
TO JSCS SCREENING LEVEL VALUES 

This section presents the results of a comparison of detected groundwater concentrations m 

nearshore wells to the JSCS screening level values (SLVs). Only groundwater results were compared to 

the JSCS SLY, because, as discussed in Section 3 and below, groundwater is the only potentially 

complete contaminant migration pathway to the Willamette River at the Terminal. 

To assess the potential for a complete contaminant migration pathway from the source areas, 

concentrations of groundwater from wells in the following areas were compared to the JSCS SLY s: 

• Shoreline (beach) wells on the Willamette River - represent groundwater concentrations 
downgradient of the Main Terminal Tank Farm area and near the point of groundwater 
discharge to the Willamette River. 

• Bell Terminal Tank Farm well - represent groundwater concentrations at the downgradient 
edge of the Bell Terminal property, but upgradient from other potential sources on the former 
PEO property. 

• Downgradient wells from the PCP groundwater plume - represent groundwater 
concentrations downgradient of the PCP plume area in the upper zone at wells located on the 
river bank less than 200ft from the river 

The analytical results were compared to the SLY s presented in Table 3-1 of the JSCS. Any 

constituent detected during the five quarterly events between November 2004 and November 2005 was 

compared to the screening levels identified in Table 3-1 of the JSCS, as shown on Tables 4,5, and 6. 

5.1 SHORELINE WELLS 

The Willamette River shoreline wells (LW-36D, LW-37D, LW-38D, and LW-39D; shown on 

Figure 3) were used for the comparison because the analytical results from these wells are representative 

of groundwater concentrations downgradient of the Main Terminal Tank Farm area and near the area of 

groundwater discharge to the river. The results of the comparison to the JSCS levels indicate that except 

for certain metals, no other constituents exceed the SLVs in groundwater at the shoreline wells. The 

TPH, BTEX, and selected metals (e.g., chromium, copper, and arsenic) results for these wells for the 

November 2005 event as wells as the results for wells located along the riverbank are shown on Figure 

16. As shown on Table 4, arsenic exceeded the SLVs regularly at wells LW-38D and LW-39D and 

during one event each at wells LW-37D and LW-38D. A site-specific background concentration 

established for arsenic (1.5 mg/L) in groundwater based on concentrations collected at wells on the East 

Property was not exceeded in any sampling event. Because these East Property wells were located 

outside of the terminal operation areas, the site-specific background concentration is representative of a 
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naturally occurnng background level. Consideration of site-specific background concentrations IS 

allowed for the weight-of-evidence approach under the JSCS. Other metals, including copper, lead, 

nickel, and zinc were detected intermittently at concentrations exceeding the JSCS SLVs. One sample 

collected at well LW-37D in November 2005 contained concentrations of arsenic, copper, lead and zinc 

that exceeded the SL V s. The overall higher turbidity measurement at this well during this event could be 

indicative of suspended material in this sample and could have biased the results high. Groundwater 

results for later events at this location, including both total and dissolved metals concentrations, showed 

concentrations less than the SLVs. The only other exceedances of the SLVs included total lead at well 

LW-37D in February 2005 (the three most recent events have been nondetect or less than the SLY) and a 

single occurrence (August 2005) for total and dissolved nickel at well LW-39D (all other nickel results 

were nondetect or less than the SL V). 

The presence of metals concentrations m groundwater are not likely related to historical 

operations at the Terminal because the materials handled at the Terminal did not contain these 

constituents. This is further demonstrated by the fact that concentrations of all other constituents 

originating from Terminal operations are typically higher in the upper zone than in the lower zone, which 

is not the case for the metals concentrations. An evaluation of whether metals concentrations could be 

influenced by redox conditions in the lower zone was conducted as part of the MNA evaluation through 

the measurement ofMNA parameters (including oxidation-reduction potential). The results of the MNA 

evaluation are included in Section 6.1. Further discussion of the metals concentrations are provided in 

Section 2.3.4. Under the groundwater screening procedures specified in the JSCS, a weight-of-evidence 

approach is allowed where concentrations exceed the SL V s. For these metals concentrations, considering 

the site-specific background concentration for arsenic (a regional background groundwater value is not 

available, but arsenic and other metals are ubiquitous throughout the area), the sporadic and low level 

nature of the other metals detections, and the lack of use of these constituents during terminal operations, 

source control should not be required for the metals constituents. 

5.2 BELL TERMINAL TANK FARM WELLS 

Groundwater concentrations from ten wells (seven upper zone, three lower zone) located within 

the Bell Terminal Tank Farm area were screened against the JSCS SLVs. These groundwater results 

represent groundwater concentrations within and at the downgradient edge of the Bell Terminal property, 

but upgradient from other potential sources on the former PEO property. Groundwater concentrations on 

the former PEO property at locations between the Bell Terminal and the river have not been monitored 

since 1998. 
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The results of the comparison to the JSCS levels indicate that except for certain metals, no other 

constituents exceed the SL V s in groundwater at the Bell Terminal. As shown on Table 6, arsenic 

exceeded the SL V s regularly at most of the wells, but did not exceed the site-specific background 

concentration. Other metals concentrations that sporadically exceeded the JSCS SL V s included copper, 

lead, nickel and zinc in the lower zone wells (LW-29D, LW-30D, and LW-32D). The presence of metals 

concentrations in the lower zone may be related to the presence of reducing conditions, but does not 

appear to be exacerbated by the presence of petroleum constituents. Petroleum constituents are typically 

nondetect in the Bell Terminal in the lower zone. For the reasons stated in Section 5.1 above, source 

control should not be required for metals in groundwater within the Bell Terminal. 

5.3 PCP PLUME - DOWNGRADIENT WELLS 

Two wells (LW-6D and LW-9D) are located on the riverbank within approximately 200 ft of the 

river shoreline. Groundwater concentrations from these wells were screened against the JSCS SLVs 

because the groundwater is representative of concentrations downgradient of the PCP plume, as shown on 

Table 5. PCP concentrations at these wells have typically been nondetect during the period of monitoring 

between 1997 to present. Between November 2004 and November 2005, PCP was detected at LW-6D 

on one occasion at a concentration less than 3.0 Ilg/L, the National Recommended Water Quality Criteria 

(organism only, consumption rate = 17.5 g/day; EPA 2002) and DEQ's Ambient Water Quality Criteria 

(AWQC) (organism only, consumption rate = 17.5 g/day; DEQ 2004;Figure 9), but slightly greater than 

the minimum JSCS SLY (0.3 Ilg/L; based on the 175 g/day consumption rate for the same criteria) The 

source control methods currently in place, as described in Section 4, have been effective in containing the 

migration of PCP to the river; and therefore, there is not a current complete contaminant migration 

pathway for PCP-impacted groundwater to the river. 

Arsenic is the only other constituent detected in groundwater from these wells that routinely 

exceeds the minimum JSCS SLY (0.014 Ilg/L). However, none of the arsenic concentrations exceed the 

site-specific background concentration (1,500 Ilg/L). Other metals, copper and lead, also sporadically are 

observed at concentrations slightly exceeding the minimum JSCS SLVs (copper: 2.7 Ilg/L; lead: 0.54 

Ilg/L). For the reasons stated in Section 5.1 above, source control should not be required for these low 

detections of metals in groundwater within or downgradient of the PCP plume area. 
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6.0 CONCLUSIONS AND PLANNED ACTIVITIES 

Five potential migration pathways between impacted media within source areas at the Terminal 

and the Willamette River were identified during the source control evaluation. Based on information 

presented herein and the comparison of groundwater concentrations with the JSCS SL V s, we conclude 

that no pathway that transports contaminated media to the river at concentrations consistently greater than 

the JSCS SL V s or site-specific background levels currently exists at the Terminal. We justify this 

conclusion for each potential pathway defined in Section 3 below. 

6.1 GROUNDWATER MIGRATION - DISSOLVED PHASE 

Three source areas for potential groundwater migration of dissolved phase contaminants were 

identified at the Terminal. These source areas consist of the former Main Terminal Tank Farm area and 

Bell Terminal Tank Farm areas for dissolved phase petroleum hydrocarbon constituents, and the former 

PCP mixing area and warehouse for dissolved phase PCP. 

• Former Main Terminal Tank Farm Area: Groundwater analytical data collected over the 
past year from the shoreline (beach) wells located downgradient of the Main Terminal Tank 
Farm area indicate that none of the constituents exceed the JSCS SLVs, with the exception of 
some metals. Concentrations of arsenic routinely exceed the SLY s but do not exceed the site
specific groundwater background concentration established for arsenic. The JSCS SL V s are 
exceeded for other metals (including copper, lead, nickel and zinc), but none on a consistent 
basis (Table 4). The presence of metals at these concentrations does not appear to be related 
to terminal operations because metals of this type were not used historically for site activities. 
The presence of metals at these concentrations is explained in Section 2.4.4. The monitored 
natural attenuation evaluation results (Appendix A) support these data and indicate that 
dissolved petroleum constituent concentrations are likely naturally attenuated between the 
source area and the river. Therefore, these data support the conclusion that even though there 
is a complete physical groundwater transport pathway to the river, there is not a current 
complete contaminant migration pathway via groundwater to the river from the Main 
Terminal Tank Farm area. 

• Former Bell Terminal Tank Farm Area: The Bell Terminal Tank Farm area boundary is 
located more than 600 ft from the river shoreline. Groundwater concentrations for all 
petroleum-related constituents from the operational area of the Bell Terminal Tank Farm area 
do not exceed the JSCS SLVs (Table 5). Similar to the Main Terminal, arsenic 
concentrations routinely exceed the SL V s, but do not exceed the site-specific background 
concentrations. Other metals (including copper, lead, nickel, zinc) occasionally exceed the 
SL V s, but only in lower zone groundwater. Elevated groundwater concentrations along the 
downgradient western property boundary and on the former PEO property do not appear to be 
related to Time Oil operations; however, petroleum-related constituents do not exceed the 
JSCS SLVs along the western property boundary (where SLVs are available). Groundwater 
sampling has not been conducted on the PEO property since 1998. These data indicate that 
dissolved groundwater concentrations leaving the Bell Terminal property do not consistently 
exceed the JSCS SL V s; therefore, a contaminant migration pathway for groundwater 
concentrations exceeding the JSCS SL V s does not occur from the Bell Terminal. 
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• Former PCP Mixing Area and Warehouse. Groundwater concentrations between the 
defined PCP plume and river are typically nondetect for PCP-related constituents (Table 6). 
Similar to the tank farms, arsenic and other metals exceed the JSCS SL V s, but arsenic 
concentrations do not exceed the site-specific background concentration and the other metals 
are only observed sporadically at concentrations slightly above the JSCS SLVs. Groundwater 
downgradient of the former PCP mixing area and warehouse is currently being captured using 
the storm drain intercept system, the horizontal recovery well, the vertical recovery well, and 
ISCO techniques and recovered groundwater is treated by the onsite WWTS. These source 
control activities interrupt any potential migration pathways of the PCP-impacted 
groundwater to the river. 

6.2 STORM DRAIN - PREFERENTIAL PATHWAY FOR GROUNDWATER 

PCP-impacted groundwater that infiltrates into the storm drain is currently being intercepted and 

transferred to the onsite WWTS. Therefore, direct discharge of impacted groundwater through the storm 

drain to the river does not represent a current complete contaminant migration pathway. Potential 

historical impacts to the river via the storm drain are being addressed as part of the Portland Harbor 

RI/FS. 

6.3 LNAPL MIGRATION 

The migration potential of PCP from the former PCP-operation area is being addressed using 

ISCO techniques. The migration potential of LNAPL from the Main Terminal Tank Farm area was 

unknown, and therefore modeled as part of the source control evaluation (Appendix A). The MNA 

measurements and fate and transport modeling efforts indicated that LNAPL and associated contaminants 

were likely being attenuated before reaching downgradient locations near the point of groundwater 

discharge, and no reduction in concentration of contaminants in Main Terminal Tank Farm area wells was 

required to meet the JSCS SL V s in river bank wells in the future. Therefore, migration of LNAPL does 

not represent a complete current or future contaminant migration pathway to the river. 

6.4 STORMWATERISURFACE WATER RUNOFF 

Stormwater runoff from former operational areas associated with the former industrial areas of 

the site is collected and treated at the onsite SWTS. Stormwater typically infiltrates on the East Property 

or in other non-operational areas of the Terminal. Any stormwater runoff from the East Property and 

other non-operational areas originates from non-impacted areas, and therefore is not a potential migration 

pathway for contaminants to the river. 
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6.S RIVERBANK SOIL EROSION AND CATCH BASIN SEDIMENT 

Soils susceptible to potential erosion near the river embankment are located outside the bermed 

areas that surround the tank farms (i.e., operational areas) and no records or evidence of spills have 

occurred near the river embankment. In addition, impacted surface soils in non-operational areas of the 

property have been removed and/or covered with fill; therefore, no erosion and transport of impacted soil 

to catch basins from these areas will occur. 

6.6 PLANNED SOURCE CONTROL ACTIVITIES 

Time Oil will continue to operate the groundwater interim action system for recovery of PCP

impacted groundwater in the upper and lower zones. Because of the minimum area impacted currently in 

the lower zone, Time Oil will continue to assess the need to maintain groundwater recovery efforts at 

RW -2. Also, an assessment of the overall success of the ISCO injections for treatment of PCP-impacted 

groundwater in the upper zone is currently being evaluated, based on the most recent event conducted in 

February 2006. The results of the ISCO event and any future recommendations will be provided in the 

upcoming First Quarter 2006 Groundwater Monitoring and Groundwater Interim Action Status Report 

(Landau Associates 2006b, in progress). 

The results of the MNA parameter measurements and the fate and transport modeling indicate 

that anaerobic biodegradation is likely occurring within impacted groundwater in the Main Terminal Tank 

Farm area under natural aquifer conditions to attenuate LNAPL and dissolved contaminants from 

reaching the river, and a more aggressive method for remediation of the LNAPL is not necessary under 

current conditions. However, based on the current concentrations of sulfate and nitrate, continued 

biodegradation of these constituents may be limited. Other anaerobic biodegradation indicators 

(e.g., ferrous iron and methane) haven't been fully characterized; these indicators, as well as confirmation 

of the nitrate and sulfate results, may provide additional information on biodegradation capacities. Time 

Oil will continue to use passive recovery methods to remove measurable product from wells within the 

Main Tank Farm area, as necessary. 
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7.0 USE OF THIS REPORT 

This source control eyaluation report has been prepared by Landau Associates for the ex.clusive 

LIse of Time Oil Co. for specific application to the Northwest Terminal. Sen ices for this project \\ere 

conducted in accordance with the Environmental Services Contract between Time Oil Co. and Landau 

Associates. Inc. Landau Associates has performed our services in accordance with generally accepted 

engineering and consulting standards for environmental work in effect at the time and locality senices 

were performed. The reuse of information. conclusions. and recommendations provided herein by Time 

Oil Co. or others in connection with any site other than the Northwest Terminal without Landau 

Associates' written permission shall be at the sole risk of Time Oil Co. and without liability to Landau 

Associates. 

This document was prepared under the supervision and direction of the following key staff. 

LANDAU ASSOCIATES. INC. 

Project 1.~1A"'" 

LANDAU ASSOUATES 
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Parameter 

PENTACHLOROPHENOL (llg/L) 
EPA 8270SIM 
Pentachlorophenol (8270SIM) 

SEMIVOLATILES (llg/L) 
EPA 8270C 
2,3,4,6-Tetrachlorophenol 
Acenaphthene (8270) 
Acenaphthylene (8270) 
Anthracene (8270) 
Benzo(a)anthracene (8270) 
Benzo(a)pyrene (8270) 
Benzo(b)fluoranthene (8270) 
Benzo(g,h,i)perylene (8270) 
Benzo(k)fluoranthene (8270) 
Benzoic Acid 
Benzyl alcohol 
4-Bromophenyl-phenylether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene (8270) 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h)anthracene (8270) 
Dibenzofuran (8270) 
1 ,2-Dichlorobenzene (8270) 
1 ,3-Dichlorobenzene (8270) 
1 ,4-Dichlorobenzene (8270) 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Page 1 of 18 

B1 J1 LW004S LW008S LW011S OX001S OX003S OX005S OX006S OX007S OX008S OX009S 
P5K0699-02 P5K0699-06 P5K0699-03 P5K0699-04 P5K0820-03 P5K0699-10 P5K0699-09 P5K0699-07 P5K0699-12 P5K0699-13 P5K0699-11 P5K0699-08 
11/15/2005 11/15/2005 11/15/2005 11/15/2005 11/17/2005 11/16/2005 11/16/2005 11/15/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 

0.495 U 0.481 U 

24.8 U 
4.95 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
248 U 

24.8 UJ 
4.95 UJ 
4.95 UJ 
9.90 U 
14.9 UJ 
4.95 UJ 
9.90 UJ 
4.95 UJ 
4.95 UJ 
4.95 U 
4.95 UJ 
4.95 UJ 
4.95 UJ 
9.90 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
49.5 UJ 
14.9 U 

4.95 UJ 
14.9 U 

4.95 UJ 
74.3 U 
124 U 

24.8 UJ 

2.43 U 

25.0 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
250 U 
25.0 U 
5.00 U 
5.00 U 
10.0 U 
15.0 U 
5.00 U 
10.0 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
10.0 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
50.0 U 
15.0 U 
5.00 U 
15.0 U 
5.00 U 
75.0 U 
125 U 
25.0 U 

125 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
1250 U 
125 U 
25.0 U 
25.0 U 
50.0 U 
75.0 U 
25.0 U 
50.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
50.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
250 U 
75.0 U 
25.0 U 
75.0 U 
25.0 U 
375 U 
625 U 
125 U 

10.1 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
101 U 
10.1 U 
2.02 U 
2.02 U 
4.04 U 
6.06 U 
2.02 U 
4.04 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
4.04 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
2.02 U 
20.2 U 
6.06 U 
2.02 U 
6.06 U 
2.02 U 
30.3 U 
50.5 U 
10.1 U 

20.4 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
204 U 
20.4 U 
4.08 U 
4.08 U 
8.16 U 
12.2 U 
4.08 U 
8.16 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
8.16 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
4.08 U 
40.8 U 
12.2 U 
4.08 U 
12.2 U 
4.08 U 
61.2 U 
102 U 
20.4 U 

5.05 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
50.5 U 
5.05 U 
1.01 U 
1.01 U 
2.02 U 
3.03 U 
1.01 U 
2.02 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
2.02 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
10.1 U 
3.03 U 
1.01 U 
3.03 U 
1.01 U 
15.2 U 
25.3 U 
5.05 U 

250 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
2500 U 
250 U 
50.0 U 
50.0 U 
100 U 
150 U 
50.0 U 
100 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
100 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
500 U 
150 U 
50.0 U 
150 U 
50.0 U 
750 U 
1250 U 
250 U 

38.8 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
253 U 
25.3 U 
5.05 U 
5.05 U 
10.1 U 
15.2 U 
5.05 U 
10.1 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
10.1 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
50.5 U 
15.2 U 
5.05 U 
15.2 U 
5.05 U 
75.8 U 
126 U 
25.3 U 

100 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
50.0 U 
5.00 U 
1.00 U 
1.00 U 
2.00 U 
3.00 U 
1.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
10.0 U 
3.00 U 
1.00 U 
3.00 U 
1.00 U 
15.0 U 
25.0 U 
5.00 U 

5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
50.0 U 
5.00 U 
1.00 U 
1.00 U 
2.00 U 
3.00 U 
1.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
10.0 U 
3.00 U 
1.00 U 
3.00 U 
1.00 U 
15.0 U 
25.0 U 
5.00 U 
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2,6-Dinitrotoluene 
Bis(2-ethylhexyl)phthalate 
Fluoranthene (8270) 
Fluorene (8270) 
Hexachlorobenzene 
Hexachlorobutadiene (8270) 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1 ,2,3-cd)pyrene (8270) 
Isophorone 
2-Methylnaphthalene (8270) 
2-Methylphenol 
3- & 4-Methylphenol 
Naphthalene (8270) 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitroso-Di-N-Propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol (8270) 
Phenanthrene (8270) 
Phenol 
Pyrene (8270) 
1 ,2,4-Trichlorobenzene (8270) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Carbazole 

PAHs (llg/L) 
EPA 8270SIM 
Acenaphthene (8270SIM) 
Acenaphthylene (8270SIM) 
Anthracene (8270SIM) 
Benzo(a)anthracene (8270SIM) 
Benzo(a)pyrene (8270SIM) 
Benzo(b)fluoranthene (8270SIM) 
Benzo(g,h,i)perylene (8270SIM) 
Benzo(k)fluoranthene (8270SIM) 
Chrysene (8270SIM) 
Dibenzo(a,h)anthracene (8270SIM) 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Page 2 of 18 

B1 J1 LW004S LW008S LW011S OX001S OX003S OX005S OX006S OX007S OX008S OX009S 
P5K0699-02 P5K0699-06 P5K0699-03 P5K0699-04 P5K0820-03 P5K0699-10 P5K0699-09 P5K0699-07 P5K0699-12 P5K0699-13 P5K0699-11 P5K0699-08 
11/15/2005 11/15/2005 11/15/2005 11/15/2005 11/17/2005 11/16/2005 11/16/2005 11/15/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 

24.8 UJ 
49.5 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
9.90 UJ 
24.8 UJ 
9.90 UJ 
4.95 UJ 
4.95 UJ 
4.95 UJ 
4.95 U 
4.95 U 
4.95 UJ 
24.8 UJ 
29.7 UJ 
24.8 UJ 
4.95 UJ 
24.8 U 
24.8 U 
9.90 UJ 
4.95 UJ 

50.4 
4.95 UJ 
9.90 U 
4.95 UJ 
4.95 UJ 
24.8 U 
24.8 U 
4.95 UJ 

25.0 U 
50.0 U 
5.00 U 
5.00 U 
5.00 U 
10.0 U 
25.0 U 
10.0 U 
5.00 U 
5.00 U 

10.8 
5.00 U 
5.00 U 

24.6 
25.0 U 
30.0 U 
25.0 U 
5.00 U 
25.0 U 
25.0 U 
10.0 U 
5.00 U 
25.0 U 
5.00 U 
10.0 U 

5.00 UJ 
5.00 U 
25.0 U 
25.0 U 
5.00 U 

125 U 
250 U 
25.0 U 
25.0 U 
25.0 U 
50.0 U 
125 U 
50.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
25.0 U 
125 U 
150 U 
125 U 
25.0 U 
125 U 
125 U 
50.0 U 
25.0 U 

236 
25.0 U 
50.0 UJ 
25.0 U 
25.0 U 
125 U 
125 U 
25.0 U 

10.1 U 
20.2 U 
2.02 U 
2.02 U 
2.02 U 
4.04 U 
10.1 U 
4.04 U 
2.02 U 
2.02 U 
4.14 

2.02 U 
2.02 U 
8.32 

10.1 U 
12.1 U 
10.1 U 
2.02 U 
10.1 U 
10.1 U 
4.04 U 
2.02 U 
10.1 U 
2.02 U 
4.04 U 
2.02 UJ 
2.02 U 
10.1 U 
10.1 U 
2.02 U 

20.4 U 
40.8 U 
4.08 U 
4.08 U 
4.08 U 
8.16 U 
20.4 U 
8.16 U 
4.08 U 
4.08 U 
5.27 

4.08 U 
4.08 U 

11.7 
20.4 U 
24.5 U 
20.4 U 
4.08 U 
20.4 U 
20.4 U 
8.16 U 
4.08 U 
20.4 U 
4.08 U 
8.16 UJ 
4.08 U 
4.08 U 
20.4 U 
20.4 U 
4.08 U 

5.05 U 
10.1 U 
1.01 U 
1.01 U 
1.01 U 
2.02 U 
5.05 U 
2.02 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
1.01 U 
5.05 U 
6.06 U 
5.05 U 
1.01 U 
5.05 U 
5.05 U 
2.02 U 
1.01 U 
5.05 U 
1.01 U 
2.02 U 
1.01 UJ 
1.01 U 
5.05 U 
5.05 U 
1.01 U 

250 U 
500 U 
50.0 U 
50.0 U 
50.0 U 
100 U 
250 U 
100 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
50.0 U 
250 U 
300 U 
250 U 
50.0 U 
250 U 
250 U 
100 U 
50.0 U 

307 
50.0 U 
100 UJ 
50.0 U 
50.0 U 
250 U 
250 U 
50.0 U 

25.3 U 
50.5 U 
5.05 U 
5.05 U 
5.05 U 
10.1 U 
25.3 U 
10.1 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
5.05 U 
25.3 U 
30.3 U 
25.3 U 
5.05 U 
25.3 U 
25.3 U 
10.1 U 
5.05 U 
2060 

5.05 U 
10.1 UJ 
5.05 U 
5.05 U 
25.3 U 
25.3 U 
5.05 U 

5.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.27 

5.00 U 
6.00 U 
5.00 U 
1.00 U 
5.00 U 
5.00 U 
2.00 U 
1.00 U 

377 
1.00 U 

2.00 UJ 
1.00 U 
1.00 U 
5.00 U 
5.00 U 
1.00 U 

5.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
6.00 U 
5.00 U 
1.00 U 
5.00 U 
5.00 U 
2.00 U 
1.00 U 
5.00 U 
1.00 U 
2.00 U 
1.00 UJ 
1.00 U 
5.00 U 
5.00 U 
1.00 U 
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Fluoranthene (8270SIM) 
Fluorene (8270SIM) 
Indeno(1 ,2,3-cd)pyrene (8270SIM) 
Naphthalene (8270SIM) 
Phenanthrene (8270SIM) 
Pyrene (8270SIM) 

VOLA TILES (llg/L) 
EPA 8260B 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromod ich loromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Dibromomethane 
1 ,2-Dichlorobenzene (8260) 
1 ,3-Dichlorobenzene (8260) 
1 ,4-Dichlorobenzene (8260) 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Page 3 of 18 

B1 J1 LW004S LW008S LW011S OX001S OX003S OX005S OX006S OX007S OX008S OX009S 
P5K0699-02 P5K0699-06 P5K0699-03 P5K0699-04 P5K0820-03 P5K0699-10 P5K0699-09 P5K0699-07 P5K0699-12 P5K0699-13 P5K0699-11 P5K0699-08 
11/15/2005 11/15/2005 11/15/2005 11/15/2005 11/17/2005 11/16/2005 11/16/2005 11/15/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

50.0 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
10.0 U 
20.0 U 
10.3 
23.5 
10.1 

20.0 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
10.0 U 
2.00 U 
2.00 U 
10.0 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
10.0 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 

25.0 U 
2.66 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
3.69 

1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
31 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
6.31 
1.56 

10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
43.3 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
7.31 
7.18 
1.78 

10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.81 

1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
3.51 

1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
9.01 
17.7 
3.01 

10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
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Parameter 

2,2-Dichloropropane 
1,1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene (8260) 
2-Hexanone 
Isopropyl benzene 
4-lsopropyltoluene 
4-Methyl-2-Pentanone (MIBK) 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene (8260) 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 ,2,3-Trich lorobenzene 
1 ,2,4-Trichlorobenzene (8260) 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1 ,2,3-Trich loropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m,p-Xylene 

NWTPH-G (llg/L) 
Gasoline Range Hydrocarbons 

NWTPH-Dx (llg/L) 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Page 4 of 18 

B1 J1 LW004S LW008S LW011S OX001S OX003S OX005S OX006S OX007S OX008S OX009S 
P5K0699-02 P5K0699-06 P5K0699-03 P5K0699-04 P5K0820-03 P5K0699-10 P5K0699-09 P5K0699-07 P5K0699-12 P5K0699-13 P5K0699-11 P5K0699-08 
11/15/2005 11/15/2005 11/15/2005 11/15/2005 11/17/2005 11/16/2005 11/16/2005 11/15/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

2.00 U 
2.00 U 
2.00 U 
2.00 U 
39.7 

8.00 U 
20.0 U 

267 
4.00 U 
10.0 U 
2.00 U 
10.0 U 
42.1 
196 

2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
2.00 U 
4.00 U 

2860 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
16.9 

4.00 U 
10.0 U 
8.79 
2.34 

5.00 U 
1.00 U 
5.00 U 
7.05 
11.9 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
37.1 
4.02 

1.00 U 
20.4 
15.4 

739 J 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
72.5 

4.00 U 
10.0 U 
27.6 
4.19 

5.00 U 
1.00 U 
5.00 U 
17.8 
33.8 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

136 
33 

1.00 U 
9.61 
96.3 

1.00 U 
1.00 U 
1.00 U 
1.00 U 

106 
4.00 U 
10.0 U 
33.8 
5.68 

5.00 U 
1.00 U 
5.00 U 
20.4 
42.5 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

173 
44.8 

1.00 U 
83.7 
104 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.19 

2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
2.14 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

9.1 
1.00 U 
1.00 U 
1.52 

2.00 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.64 

4.00 U 
10.0 U 
17.3 
6.02 

5.00 U 
1.00 U 
5.00 U 
4.64 
23.2 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

146 
22.2 

1.00 U 
20.1 
4.65 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
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Parameter 

Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

TOTAL METALS (llg/L) 
EPA 6020/7470A 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

DISSOLVED METALS (llg/L) 
EPA 6020 
Antimony (Dissolved) 
Arsenic (Dissolved) 
Beryllium (Dissolved) 
Cadmium (Dissolved) 
Chromium (Dissolved) 
Copper (Dissolved) 
Lead (Dissolved) 
Nickel (Dissolved) 
Selenium (Dissolved) 
Silver (Dissolved) 
Thallium (Dissolved) 
Zinc (Dissolved) 

DIOXINS AND FURANS (ng/L) 
EPA 16138 
2,3,7,8-TCDF 
Total TCDF 
2,3,7,8-TCDD 
Total TCDD 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Total PeCDF 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Page 5 of 18 

B1 J1 LW004S LW008S LW011S OX001S OX003S OX005S OX006S OX007S OX008S OX009S 
P5K0699-02 P5K0699-06 P5K0699-03 P5K0699-04 P5K0820-03 P5K0699-10 P5K0699-09 P5K0699-07 P5K0699-12 P5K0699-13 P5K0699-11 P5K0699-08 
11/15/2005 11/15/2005 11/15/2005 11/15/2005 11/17/2005 11/16/2005 11/16/2005 11/15/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 

250 U 
500 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
6.96 

1.00 U 
0.200 U 

18.9 
2.00 U 
1.00 U 
1.00 U 
5.00 U 

1390 
495 U 

1.00 U 
30.4 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 

0.200 U 
8.77 

2.00 U 
1.00 U 
1.00 U 
9.34 

396 
481 U 

1.00 U 
3.16 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 

0.200 U 
44.8 

2.00 U 
1.00 U 
1.00 U 
5.00 U 

1.00 U 
18.1 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 

0.200 U 
27.8 

2.00 U 
1.00 U 
1.00 U 
5.00 U 

0.00992 U 
0.00992 U 
0.00992 U 
0.00992 U 
0.0496 U 
0.0496 U 
0.0496 U 

1.00 U 
14.1 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 

0.200 U 
23.8 

2.00 U 
1.00 U 
1.00 U 
5.00 U 

1.00 U 
15.7 

1.00 U 
1.00 U 
9.72 
13 

4.78 
0.355 
12.3 

2.00 U 
1.00 U 
1.00 U 
37.8 

1.00 U 
5.98 

1.00 U 
1.00 U 
1.00 U 

8.3 
1.00 U 

0.200 U 
41.5 

2.00 U 
1.00 U 
1.00 U 
11.3 

0.00986 U 
0.00986 U 
0.00986 U 
0.00986 U 
0.0493 U 
0.0493 U 
0.0493 U 

1.00 U 1.00 U 1.00 U 
2.94 27 2.35 

1.00 U 1.00 U 1.00 U 
1.00 U 1.00 U 1.00 U 
1.00 U 1.00 U 1.00 U 
2.88 2.00 U 2.00 U 

1.00 U 1.00 U 1.00 U 
0.200 U 0.200 U 0.200 U 

80.6 154 14.5 
2.00 U 2.00 U 2.00 U 
1.00 U 1.00 U 1.00 U 
1.00 U 1.00 U 1.00 U 
7.88 12.2 5.00 U 
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TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

LW004S LW008S LW011S OX001S OX003S OX005S 

Page 6 of 18 

OX006S OX007S OX008S OX009S 
P5K0699-02 P5K0699-06 P5K0699-03 P5K0699-04 P5K0820-03 P5K0699-10 P5K0699-09 P5K0699-07 P5K0699-12 P5K0699-13 P5K0699-11 P5K0699-08 

Parameter 11/15/2005 11/15/2005 11/15/2005 11/15/2005 11/17/2005 11/16/2005 11/16/2005 11/15/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 

1,2,3,7,8-PeCDD 0.0496 U 0.0493 U 
Total PeCDD 0.0496 U 0.0493 U 
1,2,3,4,7,8-HxCDF 0.0496 U 0.0493 U 
1,2,3,6,7,8-HxCDF 0.0496 U 0.0493 U 
2,3,4,6,7,8-HxCDF 0.0496 U 0.0493 U 
1,2,3,7,8,9-HxCDF 0.0496 U 0.0493 U 
Total HxCDF 0.0496 U 0.214 
1,2,3,4,7,8-HxCDD 0.0496 U 0.0493 U 
1,2,3,6,7,8-HxCDD 0.0496 U 0.0493 U 
1,2,3,7,8,9-HxCDD 0.0496 U 0.0493 U 
Total HxCDD 0.0496 U 0.0493 U 
1,2,3,4,6,7,8-HpCDF 0.204 0.434 
1,2,3,4,7,8,9-HpCDF 0.0496 U 0.0493 U 
Total HpCDF 0.525 1.04 
1,2,3,4,6,7,8-HpCDD 0.567 0.949 
Total HpCDD 0.851 1.42 
OCDF 0.354 0.551 
OCDD 4.29 5.1 
Total TEO 0.012354 0.019481 

FIELD PARAMETERS 
pH 6.56 6.66 6.78 7.10 7.30 5.95 7.21 6.73 6.10 7.03 7.20 6.91 
Temperature (deg C) 15.4 15.8 15.0 15.0 15.5 14.9 14.8 15.6 15.6 16.0 1.6 15.7 
Conductivity (uS/cm) 230 219 17.4 377 363 238 371 193 216 334 530 411 
Dissolved oxygen (mg/l) 2.93 1.16 4.06 2.95 2.19 2.96 1.42 3.65 2.97 3.27 
Turbidity (NTU) 5 6 0 0 0 3 0 0 0 0 
Ferrous Iron (mg/L) 2.4 5.4 2.7 6.5 4.0 2.5 4.0 2.1 
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PENTACHLOROPHENOL (llg/L) 
EPA 8270SIM 
Pentachlorophenol (8270SIM) 

SEMIVOLATILES (llg/L) 
EPA 8270C 
2,3,4,6-Tetrachlorophenol 
Acenaphthene (8270) 
Acenaphthylene (8270) 
Anthracene (8270) 
Benzo(a)anthracene (8270) 
Benzo(a)pyrene (8270) 
Benzo(b)fluoranthene (8270) 
Benzo(g,h,i)perylene (8270) 
Benzo(k)fluoranthene (8270) 
Benzoic Acid 
Benzyl alcohol 
4-Bromophenyl-phenylether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene (8270) 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h)anthracene (8270) 
Dibenzofuran (8270) 
1 ,2-Dichlorobenzene (8270) 
1 ,3-Dichlorobenzene (8270) 
1 ,4-Dichlorobenzene (8270) 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 

RW1 
P5K0820-02 
11/17/2005 

0.481 U 

24.3 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
243 U 
24.3 U 
4.85 U 
4.85 U 
9.71 U 
14.6 U 
4.85 U 
9.71 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
9.71 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
48.5 U 
14.6 U 
4.85 U 
14.6 U 
4.85 U 
72.8 U 
121 U 
24.3 U 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Page 7 of 18 

Dup of RW1 
W 

P5K0820-01 
11/17/2005 

LW019S LW027S N P Q LW006D LW009D LW010D LW011D RW2 

0.524 

24.0 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
240 U 
24.0 U 
4.81 U 
4.81 U 
9.62 U 
14.4 U 
4.81 U 
9.62 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
9.62 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
48.1 U 
14.4 U 
4.81 U 
14.4 U 
4.81 U 
72.1 U 
120 U 
24.0 U 

P5K0698-06 P5K0819-04 P5K0819-03 P5K0819-02 P5K0819-01 P5K0820-06 P5K0820-05 P5K0699-01 P5K0820-04 P5K0699-05 
11/16/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/14/2005 11/17/2005 11/15/2005 

100 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
1000 U 
100 U 
20.0 U 
20.0 U 
40.0 U 
60.0 U 
20.0 U 
40.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
40.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
200 U 
60.0 U 
20.0 U 
60.0 U 
20.0 U 
300 U 
500 U 
100 U 

24.0 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
9.62 U 
9.62 U 
9.62 U 
9.62 U 
240 U 
24.0 U 
4.81 U 
4.81 U 
9.62 U 
14.4 U 
4.81 U 
9.62 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
19.2 U 
9.62 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
48.1 U 
14.4 U 
4.81 U 
14.4 U 
4.81 U 
72.1 U 
120 U 
24.0 U 

25.0 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
250 U 
25.0 U 
5.00 U 
5.00 U 
10.0 U 
15.0 U 
5.00 U 
10.0 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
10.0 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
50.0 U 
15.0 U 
5.00 U 
15.0 U 
5.00 U 
75.0 U 
125 U 
25.0 U 

50.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
500 U 
50.0 U 
10.0 U 
10.0 U 
20.0 U 
30.0 U 
10.0 U 
20.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
20.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
100 U 
30.0 U 
10.0 U 
30.0 U 
10.0 U 
150 U 
250 U 
50.0 U 

19.4 U 
6.17 

3.88 U 
3.88 U 
3.88 U 
3.88 U 
3.88 U 
3.88 U 
3.88 U 
194 U 
19.4 U 
3.88 U 
3.88 U 
7.77 U 
11.7 U 
3.88 U 
7.77 U 
3.88 U 
3.88 U 
3.88 U 
3.88 U 
3.88 U 
3.88 U 
7.77 U 
3.88 U 
4.19 

3.88 U 
3.88 U 
3.88 U 
38.8 U 
11.7 U 
5.83 U 
11.7 U 
3.88 U 
58.3 U 
97.1 U 
19.4 U 

0.485 U 

19.8 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
198 U 
19.8 U 
3.96 U 
3.96 U 
7.92 U 
11.9 U 
3.96 U 
39.6 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
7.92 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
39.6 U 
11.9 U 
3.96 U 
11.9 U 
3.96 U 
59.4 U 
99.0 U 
19.8 U 

0.505 U 

9.90 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
99.0 U 
9.90 U 
1.98 U 
1.98 U 
3.96 U 
5.94 U 
1.98 U 
3.96 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
3.96 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
19.8 U 
5.94 U 
1.98 U 
5.94 U 
1.98 U 
29.7 U 
49.5 U 
9.90 U 

0.485 U 

4.85 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
48.5 U 
4.85 U 

0.971 U 
0.971 U 
1.94 U 
2.91 U 

0.971 U 
1.94 U 

0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
1.94 U 

0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
9.71 U 
2.91 U 

0.971 U 
2.91 U 

0.971 U 
14.6 U 
24.3 U 
4.85 U 

0.490 U 

4.95 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
49.5 U 
4.95 U 

0.990 U 
0.990 U 
1.98 U 
2.97 U 

0.990 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
9.90 U 
2.97 U 

0.990 U 
2.97 U 

0.990 U 
14.9 U 
24.8 U 
4.95 U 

0.476 U 

4.76 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
47.6 U 
4.76 U 

0.952 U 
0.952 U 
1.90 U 
2.86 U 

0.952 U 
1.90 U 

0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
1.90 U 

0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
9.52 U 
2.86 U 

0.952 U 
2.86 U 

0.952 U 
14.3 U 
23.8 U 
4.76 U 
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Parameter 

2,6-Dinitrotoluene 
Bis(2-ethylhexyl)phthalate 
Fluoranthene (8270) 
Fluorene (8270) 
Hexachlorobenzene 
Hexachlorobutadiene (8270) 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1 ,2,3-cd)pyrene (8270) 
Isophorone 
2-Methylnaphthalene (8270) 
2-Methylphenol 
3- & 4-Methylphenol 
Naphthalene (8270) 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitroso-Di-N-Propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol (8270) 
Phenanthrene (8270) 
Phenol 
Pyrene (8270) 
1 ,2,4-Trichlorobenzene (8270) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Carbazole 

PAHs (llg/L) 
EPA 8270SIM 
Acenaphthene (8270SIM) 
Acenaphthylene (8270SIM) 
Anthracene (8270SIM) 
Benzo(a)anthracene (8270SIM) 
Benzo(a)pyrene (8270SIM) 
Benzo(b)fluoranthene (8270SIM) 
Benzo(g,h,i)perylene (8270SIM) 
Benzo(k)fluoranthene (8270SIM) 
Chrysene (8270SIM) 
Dibenzo(a,h)anthracene (8270SIM) 

RW1 
P5K0820-02 
11/17/2005 

24.3 U 
48.5 U 
4.85 U 
4.85 U 
4.85 U 
9.71 U 
24.3 U 
9.71 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
4.85 U 
24.3 U 
29.1 U 
24.3 U 
4.85 U 
24.3 U 
24.3 U 
9.71 U 
4.85 U 
24.3 U 
4.85 U 
9.71 UJ 
4.85 U 
4.85 U 
24.3 U 
24.3 U 
4.85 U 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Page 8 of 18 

Dup of RW1 
W 

P5K0820-01 
11/17/2005 

LW019S LW027S N P Q LW006D LW009D LW010D LW011D RW2 

24.0 U 
48.1 U 
4.81 U 
4.81 U 
4.81 U 
9.62 U 
24.0 U 
9.62 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
24.0 U 
28.8 U 
24.0 U 
4.81 U 
24.0 U 
24.0 U 
9.62 U 
4.81 U 
24.0 U 
4.81 U 
9.62 UJ 
4.81 U 
4.81 U 
24.0 U 
24.0 U 
4.81 U 

P5K0698-06 P5K0819-04 P5K0819-03 P5K0819-02 P5K0819-01 P5K0820-06 P5K0820-05 P5K0699-01 P5K0820-04 P5K0699-05 
11/16/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/14/2005 11/17/2005 11/15/2005 

100 U 
200 U 
20.0 U 
20.0 U 
20.0 U 
40.0 U 
100 U 
40.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
100 U 
120 U 
100 U 
20.0 U 
100 U 
100 U 
40.0 U 
20.0 U 
100 U 
20.0 U 
40.0 U 
20.0 UJ 
20.0 U 
100 U 
100 U 
20.0 U 

0.905 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
1.00 U 

24.0 U 
48.1 U 
4.81 U 
4.81 U 
4.81 U 
9.62 U 
24.0 U 
9.62 U 
9.62 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
4.81 U 
24.0 U 
28.8 U 
24.0 U 
4.81 U 
24.0 U 
24.0 U 
9.62 U 
4.81 U 
24.0 U 
4.81 U 
9.62 UJ 
4.81 U 
4.81 U 
24.0 U 
24.0 U 
4.81 U 

O~U 

O~U 

O~U 

O~U 

O~U 

O~U 

O~U 

O~U 

O~U 

o.mu 

25.0 U 
50.0 U 
5.00 U 
5.00 U 
5.00 U 
10.0 U 
25.0 U 
10.0 U 
5.00 U 
5.00 U 
37.2 

5.00 U 
5.00 U 

17.6 
25.0 U 
30.0 U 
25.0 U 
5.00 U 
25.0 U 
25.0 U 
10.0 U 
5.00 U 
25.0 U 
5.00 U 
17.3 J 
5.00 U 
5.00 U 
25.0 U 
25.0 U 
5.00 U 

0.902 
0.408 U 
0.408 U 
0.408 U 
0.408 U 
0.408 U 
0.408 U 
0.408 U 
0.408 U 
0.816 U 

50.0 U 
100 U 
10.0 U 
10.0 U 
10.0 U 
20.0 U 
50.0 U 
20.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
48.9 

10.0 U 
50.0 U 
60.0 U 
50.0 U 
10.0 U 
50.0 U 
50.0 U 
20.0 U 
10.0 U 
50.0 U 
10.0 U 
80.5 J 
10.0 U 
10.0 U 
50.0 U 
50.0 U 
10.0 U 

5.55 
0.990 U 
0.786 
0.454 

0.198 U 
0.231 

0.198 U 
0.198 U 
0.447 

0.396 U 

19.4 U 
38.8 U 
3.88 U 
5.48 

3.88 U 
7.77 U 
19.4 U 
7.77 U 
3.88 U 
3.88 U 
3.88 U 
3.88 U 
3.88 U 
3.88 U 
19.4 U 
23.3 U 
19.4 U 
3.88 U 
19.4 U 
19.4 U 
7.77 U 
3.88 U 
19.4 U 
3.88 U 
7.77 UJ 
3.88 U 
3.88 U 
19.4 U 
19.4 U 
3.88 U 

3.88 
0.297 U 
0.198 U 
0.198 U 
0.198 U 
0.198 U 
0.198 U 
0.198 U 
0.198 U 
0.396 U 

19.8 U 
39.6 U 
3.96 U 
3.96 U 
3.96 U 
7.92 U 
19.8 U 
7.92 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
3.96 U 
19.8 U 
23.8 U 
19.8 U 
3.96 U 
19.8 U 
19.8 U 
7.92 U 
3.96 U 
19.8 U 
3.96 U 
7.92 UJ 
3.96 U 
3.96 U 
19.8 U 
19.8 U 
3.96 U 

9.90 U 
19.8 U 
1.98 U 
1.98 U 
1.98 U 
3.96 U 
9.90 U 
3.96 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
9.90 U 
11.9 U 
9.90 U 
1.98 U 
9.90 U 
9.90 U 
3.96 U 
1.98 U 
9.90 U 
1.98 U 

3.96 UJ 
1.98 U 
1.98 U 
9.90 U 
9.90 U 
1.98 U 

4.85 U 
13.6 

0.971 U 
0.971 U 
0.971 U 
1.94 U 
4.85 U 
1.94 U 

0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
4.85 U 
5.83 U 
4.85 U 

0.971 U 
4.85 U 
4.85 U 
1.94 U 

0.971 U 
4.85 U 

0.971 U 
1.94 U 

0.971 UJ 
0.971 U 
4.85 U 
4.85 U 

0.971 U 

4.95 U 
9.90 U 

0.990 U 
0.990 U 
0.990 U 
1.98 U 
4.95 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
4.95 U 
5.94 U 
4.95 U 

0.990 U 
4.95 U 
4.95 U 
1.98 U 

0.990 U 
4.95 U 

0.990 U 
1.98 UJ 
0.990 U 
0.990 U 
4.95 U 
4.95 U 

0.990 U 

4.76 U 
9.52 U 

0.952 U 
0.952 U 
0.952 U 
1.90 U 
4.76 U 
1.90 U 

0.952 U 
0.952 U 

2.02 
0.952 U 
0.952 U 
0.952 U 
4.76 U 
5.71 U 
4.76 U 

0.952 U 
4.76 U 
4.76 U 
1.90 U 

0.952 U 
4.76 U 

0.952 U 
1.90 U 

0.952 UJ 
0.952 U 
4.76 U 
4.76 U 

0.952 U 
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Parameter 

Fluoranthene (8270SIM) 
Fluorene (8270SIM) 
Indeno(1 ,2,3-cd)pyrene (8270SIM) 
Naphthalene (8270SIM) 
Phenanthrene (8270SIM) 
Pyrene (8270SIM) 

VOLA TILES (llg/L) 
EPA 8260B 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromod ich loromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Dibromomethane 
1 ,2-Dichlorobenzene (8260) 
1 ,3-Dichlorobenzene (8260) 
1 ,4-Dichlorobenzene (8260) 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 

RW1 
P5K0820-02 
11/17/2005 

25.0 U 
6.39 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
4.37 
1.5 

10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Page 9 of 18 

Dup of RW1 
W 

P5K0820-01 
11/17/2005 

LW019S LW027S N P Q LW006D LW009D LW010D LW011D RW2 

25.0 U 
6.43 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
4.35 
1.59 

10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

P5K0698-06 P5K0819-04 P5K0819-03 P5K0819-02 P5K0819-01 P5K0820-06 P5K0820-05 P5K0699-01 P5K0820-04 P5K0699-05 
11/16/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/14/2005 11/17/2005 11/15/2005 

0.500 U 
2.62 

0.500 U 
1.75 U 
0.891 

0.500 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
5.25 

1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.396 U 
0.396 U 
0.396 U 
0.990 U 
0.396 U 
0.396 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.408 U 
2.13 

0.408 U 
15.7 
1.06 

0.408 U 

250 U 
716 

10.0 U 
10.0 U 
10.0 U 
10.0 U 
50.0 U 
100 U 
50.0 U 

201 
10.0 U 
100 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
50.0 U 
10.0 U 
10.0 U 
50.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
50.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 

2.03 
6.44 

0.198 U 
7.43 U 
3.45 
1.71 

500 U 
2470 

20.0 U 
20.0 U 
20.0 U 
20.0 U 
100 U 
200 U 
100 U 
20.0 U 
20.0 U 
200 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
100 U 
20.0 U 
20.0 U 
100 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
100 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 

0.236 
3.49 

0.198 U 
1.29 U 
1.96 

0.198 U 

125 U 
220 

5.00 U 
5.00 U 
5.00 U 
5.00 U 
25.0 U 
50.0 U 
25.0 U 

5.8 
5.00 U 
50.0 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
25.0 U 
5.00 U 
5.00 U 
25.0 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
25.0 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 

47.5 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.06 
3.15 

10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
5.92 
1.85 

10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
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Parameter 

2,2-Dichloropropane 
1,1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene (8260) 
2-Hexanone 
Isopropyl benzene 
4-lsopropyltoluene 
4-Methyl-2-Pentanone (MIBK) 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene (8260) 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 ,2,3-Trich lorobenzene 
1 ,2,4-Trichlorobenzene (8260) 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1 ,2,3-Trich loropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m,p-Xylene 

NWTPH-G (llg/L) 
Gasoline Range Hydrocarbons 

NWTPH-Dx (llg/L) 

RW1 
P5K0820-02 
11/17/2005 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
40.1 

4.00 U 
10.0 U 
27.5 
2.13 

5.00 U 
1.00 U 
5.00 U 
10.4 
26.4 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
87.1 
7.16 

1.00 U 
18.6 
39.5 

826 J 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Page 10 of 18 

Dup of RW1 
W 

P5K0820-01 
11/17/2005 

LW019S LW027S N P Q LW006D LW009D LW010D LW011D RW2 

1.00 U 
1.00 U 
1.00 U 
1.00 U 

41 
4.00 U 
10.0 U 
27.7 
2.13 

5.00 U 
1.00 U 
5.00 U 
10.2 
26.7 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
90.2 
7.62 

1.00 U 
19.1 
41.5 

880 J 

P5K0698-06 P5K0819-04 P5K0819-03 P5K0819-02 P5K0819-01 P5K0820-06 P5K0820-05 P5K0699-01 P5K0820-04 P5K0699-05 
11/16/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/14/2005 11/17/2005 11/15/2005 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
7.05 

2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
10.3 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

315 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

240 

10.0 U 
10.0 U 
10.0 U 
10.0 U 

131 
40.0 U 
100 U 
51.6 

20.0 U 
50.0 U 
10.0 U 
50.0 U 
38.9 
77.5 

10.0 U 
10.0 U 
10.0 U 
10.0 U 

19 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 

244 
70.4 

10.0 U 
62.2 
314 

5100 J 

20.0 U 
20.0 U 
20.0 U 
20.0 U 
72.8 

80.0 U 
200 U 
40.0 U 
40.0 U 
100 U 
20.0 U 
100 U 
40.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
64.2 

20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
20.0 U 
96.2 
67.4 

20.0 U 
221 
412 

8560 

5.00 U 
5.00 U 
5.00 U 
5.00 U 

6.5 
20.0 U 
50.0 U 
52.5 

10.0 U 
25.0 U 
5.00 U 
25.0 U 
10.0 U 
96.6 

5.00 U 
5.00 U 
5.00 U 
5.00 U 
12.6 

5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
5.00 U 
12.1 

1530 J 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

329 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 UJ 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
37.3 

2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.48 
34.3 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

371 
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TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

Dup of RW1 
W LW019S LW027S N P Q LW006D 

Page 11 of 18 

LW009D LW010D LW011D RW2 
P5K0820-02 P5K0820-01 P5K0698-06 P5K0819-04 P5K0819-03 P5K0819-02 P5K0819-01 P5K0820-06 P5K0820-05 P5K0699-01 P5K0820-04 P5K0699-05 

Parameter 

Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

TOTAL METALS (llg/L) 
EPA 6020/7470A 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

DISSOLVED METALS (llg/L) 
EPA 6020 
Antimony (Dissolved) 
Arsenic (Dissolved) 
Beryllium (Dissolved) 
Cadmium (Dissolved) 
Chromium (Dissolved) 
Copper (Dissolved) 
Lead (Dissolved) 
Nickel (Dissolved) 
Selenium (Dissolved) 
Silver (Dissolved) 
Thallium (Dissolved) 
Zinc (Dissolved) 

DIOXINS AND FURANS (ng/L) 
EPA 16138 
2,3,7,8-TCDF 
Total TCDF 
2,3,7,8-TCDD 
Total TCDD 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Total PeCDF 

11/17/2005 

483 
481 U 

1.00 U 
3.66 

1.00 U 
1.00 U 
1.00 U 
2.62 

1.00 U 
0.200 U 

87.6 
2.00 U 
1.00 U 
1.00 U 
5.00 U 

0.00988 U 
0.00988 U 
0.00988 U 
0.00988 U 
0.0494 U 
0.0494 U 
0.0494 U 

11/17/2005 11/16/2005 11/17/2005 

516 1020 2090 
481 U 495 U 500 U 

1.00 U 1.00 U 1.00 U 
3.76 46 59.6 

1.00 U 1.00 U 1.00 U 
1.00 U 1.00 U 1.00 U 
1.00 U 1.00 U 1.00 U 
2.51 2.00 U 2.00 U 

1.00 U 1.00 U 1.00 U 
0.200 U 0.200 U 0.200 U 

88.2 2.00 U 5.35 
2.00 U 2.00 U 2.00 U 
1.00 U 1.00 U 1.00 U 
1.00 U 1.00 U 1.00 U 
5.00 U 6.17 5.00 U 

6/23/200611Edmdatalprojectsl23110091FileRmlRISource Control Eval Repor\ITable 1 - 4th Q Data 

11/17/2005 

3410 
500 U 

1.00 U 
38.3 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
6.83 

0.200 U 
2.26 

2.00 U 
1.00 U 
1.00 U 
5.00 U 

11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/14/2005 11/17/2005 11/15/2005 

2720 1480 452 J 248 U 245 U 250 U 245 U 
500 U 500 U 495 U 495 U 490 U 500 U 490 U 

1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 
35.9 41.1 10.8 32.6 15.3 6.96 22 

1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 
1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 
1.00 U 1.00 U 1.00 U 1.04 5.7 27.8 1.00 U 
2.81 2.00 U 2.00 U 2.00 U 9.24 37.3 2.00 U 
26 12.4 1.00 U 1.00 U 2.15 15.1 1.00 U 

0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 0.200 U 
3.98 2.11 15.5 2.00 U 5.26 70.6 23.5 

2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 
1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 
1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 
5.00 U 5.00 U 8.29 5.00 U 16.6 85.1 8.11 

Landau Associates 
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TABLE 1 Page 12 of 18 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

Dup of RW1 
RW1 W LW019S LW027S N P a LW006D LW009D LW010D LW011D RW2 

P5K0820-02 P5K0820-01 P5K0698-06 P5K0819-04 P5K0819-03 P5K0819-02 P5K0819-01 P5K0820-06 P5K0820-05 P5K0699-01 P5K0820-04 P5K0699-05 
Parameter 11/17/2005 11/17/2005 11/16/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/17/2005 11/14/2005 11/17/2005 11/15/2005 

1,2,3,7,8-PeCDD 0.0494 U 
Total PeCDD 0.0494 U 
1,2,3,4,7,8-HxCDF 0.0494 U 
1,2,3,6,7,8-HxCDF 0.0494 U 
2,3,4,6,7,8-HxCDF 0.0494 U 
1,2,3,7,8,9-HxCDF 0.0494 U 
Total HxCDF 0.0494 U 
1,2,3,4,7,8-HxCDD 0.0494 U 
1,2,3,6,7,8-HxCDD 0.0494 U 
1,2,3,7,8,9-HxCDD 0.0494 U 
Total HxCDD 0.0494 U 
1,2,3,4,6,7,8-HpCDF 0.0494 U 
1,2,3,4,7,8,9-HpCDF 0.0494 U 
Total HpCDF 0.0494 U 
1,2,3,4,6,7,8-HpCDD 0.0494 U 
Total HpCDD 0.0494 U 
OCDF 0.0988 U 
OCDD 0.254 
Total TEO 0.000254 

FIELD PARAMETERS 
pH 6.61 6.59 7.40 7.10 6.57 6.64 7.47 6.66 7.49 6.27 6.76 7.55 
Temperature (deg C) 15.9 15.9 13.9 14.9 14.0 12.8 14.7 14.6 15.7 14.0 14.9 13.6 
Conductivity (uS/cm) 234 233 654 358 198 253 632 196 312 128 299 385 
Dissolved oxygen (mg/l) 1.88 1.07 3.23 3.10 0.71 2.43 1.19 3.64 7.77 1.55 3.79 
Turbidity (NTU) 8 10 0 0 0 6 0 0 14 102 373 0 
Ferrous Iron (mg/L) 10 10 
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Parameter 

PENTACHLOROPHENOL (llg/L) 
EPA 8270SIM 
Pentachlorophenol (8270SIM) 

SEMIVOLATILES (llg/L) 
EPA 8270C 
2,3,4,6-Tetrachlorophenol 
Acenaphthene (8270) 
Acenaphthylene (8270) 
Anthracene (8270) 
Benzo(a)anthracene (8270) 
Benzo(a)pyrene (8270) 
Benzo(b)fluoranthene (8270) 
Benzo(g,h,i)perylene (8270) 
Benzo(k)fluoranthene (8270) 
Benzoic Acid 
Benzyl alcohol 
4-Bromophenyl-phenylether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene (8270) 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo(a,h)anthracene (8270) 
Dibenzofuran (8270) 
1 ,2-Dichlorobenzene (8270) 
1 ,3-Dichlorobenzene (8270) 
1 ,4-Dichlorobenzene (8270) 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

LW022D LW023D LW024D LW025D LW035D LW036D LW037D LW038D 
P5K0698-12 P5K0698-13 P5K0698-09 P5K0698-10 P5K0698-11 P5K0698-05 P5K0698-02 P5K0698-03 
11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 11/15/2005 11/15/2005 

4.90 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
9.80 U 
9.80 U 
9.80 U 
9.80 U 
49.0 U 
4.90 U 

0.980 U 
0.980 U 
1.96 U 
2.94 U 

0.980 U 
1.96 U 

0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
19.6 U 
9.80 U 

0.980 U 
0.980 U 
0.980 U 
0.980 U 
9.80 U 
2.94 U 

0.980 U 
2.94 U 

0.980 U 
14.7 U 
24.5 U 
4.90 U 

4.95 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
9.90 U 
9.90 U 
9.90 U 
9.90 U 
49.5 U 
4.95 U 

0.990 U 
0.990 U 
1.98 U 
2.97 U 

0.990 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
19.8 U 
9.90 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
9.90 U 
2.97 U 

0.990 U 
2.97 U 

0.990 U 
14.9 U 
24.8 U 
4.95 U 

99.0 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
990 U 
99.0 U 
19.8 U 
19.8 U 
39.6 U 
59.4 U 
19.8 U 
39.6 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
39.6 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
198 U 
59.4 U 
19.8 U 
59.4 U 
19.8 U 
297 U 
495 U 
99.0 U 

5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
50.0 U 
5.00 U 
1.00 U 
1.00 U 
2.00 U 
3.00 U 
1.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.24 

20.0 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
10.0 U 
3.00 U 
1.00 U 
3.00 U 
1.00 U 
15.0 U 
25.0 U 
5.00 U 

5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
50.0 U 
5.00 U 
1.00 U 
1.00 U 
2.00 U 
3.00 U 
1.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
20.0 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
10.0 U 
3.00 U 
1.00 U 
3.00 U 
1.00 U 
15.0 U 
25.0 U 
5.00 U 

4.95 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
49.5 U 
4.95 U 

0.990 U 
0.990 U 
1.98 U 
2.97 U 

0.990 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
9.90 U 
2.97 U 

0.990 U 
2.97 U 

0.990 U 
14.9 U 
24.8 U 
4.95 U 

4.85 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
48.5 U 
4.85 U 

0.971 U 
0.971 U 
1.94 U 
2.91 U 

0.971 U 
1.94 U 

0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
1.94 U 

0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
9.71 U 
2.91 U 

0.971 U 
2.91 U 

0.971 U 
14.6 U 
24.3 U 
4.85 U 

4.95 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
49.5 U 
4.95 U 

0.990 U 
0.990 U 
1.98 U 
2.97 U 

0.990 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
9.90 U 
2.97 U 

0.990 U 
2.97 U 

0.990 U 
14.9 U 
24.8 U 
4.95 U 
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Dup of LW038D 
y 

P5K0698-01 
11/15/2005 

4.95 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
49.5 U 
4.95 U 

0.990 U 
0.990 U 
1.98 U 
2.97 U 

0.990 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
9.90 U 
2.97 U 

0.990 U 
2.97 U 

0.990 U 
14.9 U 
24.8 U 
4.95 U 
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LW039D LW040D LW045D 
P5K0698-04 P5K0698-07 P5K0698-08 
11115/2005 11/16/2005 11/16/2005 

5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
50.0 U 
5.00 U 
1.00 U 
1.00 U 
2.00 U 
3.00 U 
1.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
10.0 U 
3.00 U 
1.00 U 
3.00 U 
1.00 U 
15.0 U 
25.0 U 
5.00 U 

4.90 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
49.0 U 
4.90 U 

0.980 U 
0.980 U 
1.96 U 
2.94 U 

0.980 U 
1.96 U 

0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
1.96 U 

0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
9.80 U 
2.94 U 

0.980 U 
2.94 U 

0.980 U 
14.7 U 
24.5 U 
4.90 U 

5.10 U 
1.02 U 
1.02 U 
1.02 U 
1.02 U 
10.2 U 
10.2 U 
10.2 U 
10.2 U 
51.0 U 
5.10 U 
1.02 U 
1.02 U 
2.04 U 
3.06 U 
1.02 U 
2.04 U 
1.02 U 
1.02 U 
1.02 U 
1.02 U 
1.02 U 
1.02 U 
20.4 U 
10.2 U 
1.02 U 
1.02 U 
1.02 U 
1.02 U 
10.2 U 
3.06 U 
1.02 U 
3.06 U 
1.02 U 
15.3 U 
25.5 U 
5.10 U 

Landau Associates 
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Parameter 

2,6-Dinitrotoluene 
Bis(2-ethylhexyl)phthalate 
Fluoranthene (8270) 
Fluorene (8270) 
Hexachlorobenzene 
Hexachlorobutadiene (8270) 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1 ,2,3-cd)pyrene (8270) 
Isophorone 
2-Methylnaphthalene (8270) 
2-Methylphenol 
3- & 4-Methylphenol 
Naphthalene (8270) 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitroso-Di-N-Propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol (8270) 
Phenanthrene (8270) 
Phenol 
Pyrene (8270) 
1 ,2,4-Trichlorobenzene (8270) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Carbazole 

PAHs (llg/L) 
EPA 8270SIM 
Acenaphthene (8270SIM) 
Acenaphthylene (8270SIM) 
Anthracene (8270SIM) 
Benzo(a)anthracene (8270SIM) 
Benzo(a)pyrene (8270SIM) 
Benzo(b)fluoranthene (8270SIM) 
Benzo(g,h,i)perylene (8270SIM) 
Benzo(k)fluoranthene (8270SIM) 
Chrysene (8270SIM) 
Dibenzo(a,h)anthracene (8270SIM) 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

LW022D LW023D LW024D LW025D LW035D LW036D LW037D LW038D 
P5K0698-12 P5K0698-13 P5K0698-09 P5K0698-10 P5K0698-11 P5K0698-05 P5K0698-02 P5K0698-03 
11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 11/15/2005 11/15/2005 

4.90 U 
9.80 U 

0.980 U 
0.980 U 
0.980 U 
1.96 U 
4.90 U 
1.96 U 
9.80 U 

0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
4.90 U 
5.88 U 
4.90 U 

0.980 U 
4.90 U 
4.90 U 
1.96 U 

0.980 U 
4.90 U 

0.980 U 
1.96 U 

0.980 UJ 
0.980 U 
4.90 U 
4.90 U 

0.980 U 

0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.194 U 

4.95 U 
9.90 U 

0.990 U 
0.990 U 
0.990 U 
1.98 U 
4.95 U 
1.98 U 
9.90 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
4.95 U 
5.94 U 
4.95 U 

0.990 U 
4.95 U 
4.95 U 
1.98 U 

0.990 U 
4.95 U 

0.990 U 
1.98 U 

0.990 UJ 
0.990 U 
4.95 U 
4.95 U 

0.990 U 

0.458 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.200 U 

99.0 U 
198 U 
19.8 U 
19.8 U 
19.8 U 
39.6 U 
99.0 U 
39.6 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
19.8 U 
99.0 U 
119 U 
99.0 U 
19.8 U 
99.0 U 
99.0 U 
39.6 U 
19.8 U 
99.0 U 
19.8 U 
39.6 U 
19.8 UJ 
19.8 U 
99.0 U 
99.0 U 
19.8 U 

1.18 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
0.500 U 
1.00 U 

5.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
5.00 U 
2.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
6.00 U 
5.00 U 
1.00 U 
5.00 U 
5.00 U 
2.00 U 
1.00 U 
5.00 U 
1.00 U 
2.00 U 
1.00 UJ 
1.00 U 
5.00 U 
5.00 U 
1.00 U 

0.366 
0.0990 U 

0.133 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.198 U 

5.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
5.00 U 
2.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
6.00 U 
5.00 U 
1.00 U 
5.00 U 
5.00 U 
2.00 U 
1.00 U 
5.00 U 
1.00 U 
2.00 U 
1.00 UJ 
1.00 U 
5.00 U 
5.00 U 
1.00 U 

0.102 U 
0.102 U 
0.102 U 
0.102 U 
0.102 U 
0.102 U 
0.102 U 
0.102 U 
0.102 U 
0.204 U 

4.95 U 
9.90 U 

0.990 U 
0.990 U 
0.990 U 
1.98 U 
4.95 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
4.95 U 
5.94 U 
4.95 U 

0.990 U 
4.95 U 
4.95 U 
1.98 U 

0.990 U 
4.95 U 

0.990 U 
1.98 U 

0.990 UJ 
0.990 U 
4.95 U 
4.95 U 

0.990 U 

0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.198 U 

4.85 U 
9.71 U 

0.971 U 
0.971 U 
0.971 U 
1.94 U 
4.85 U 
1.94 U 

0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
0.971 U 
4.85 U 
5.83 U 
4.85 U 

0.971 U 
4.85 U 
4.85 U 
1.94 U 

0.971 U 
4.85 U 

0.971 U 
1.94 U 

0.971 UJ 
0.971 U 
4.85 U 
4.85 U 

0.971 U 

0.0962 U 
0.0962 U 
0.0962 U 
0.0962 U 
0.0962 U 
0.0962 U 
0.0962 U 
0.0962 U 
0.0962 U 
0.192 U 

4.95 U 
9.90 U 

0.990 U 
0.990 U 
0.990 U 
1.98 U 
4.95 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
4.95 U 
5.94 U 
4.95 U 

0.990 U 
4.95 U 
4.95 U 
1.98 U 

0.990 U 
4.95 U 

0.990 U 
1.98 U 

0.990 UJ 
0.990 U 
4.95 U 
4.95 U 

0.990 U 

0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 
0.196 U 
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Dup of LW038D 
y 

P5K0698-01 
11/15/2005 

4.95 U 
9.90 U 

0.990 U 
0.990 U 
0.990 U 
1.98 U 
4.95 U 
1.98 U 

0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
0.990 U 
4.95 U 
5.94 U 
4.95 U 

0.990 U 
4.95 U 
4.95 U 
1.98 U 

0.990 U 
4.95 U 

0.990 U 
1.98 U 

0.990 UJ 
0.990 U 
4.95 U 
4.95 U 

0.990 U 

0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.194 U 

Page 14 of 18 

LW039D LW040D LW045D 
P5K0698-04 P5K0698-07 P5K0698-08 
11115/2005 11/16/2005 11/16/2005 

5.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
6.00 U 
5.00 U 
1.00 U 
5.00 U 
5.00 U 
2.00 U 
1.00 U 
5.00 U 
1.00 U 
2.00 U 
1.00 UJ 
1.00 U 
5.00 U 
5.00 U 
1.00 U 

0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.200 U 

4.90 U 
9.80 U 

0.980 U 
0.980 U 
0.980 U 
1.96 U 
4.90 U 
1.96 U 

0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
0.980 U 
4.90 U 
5.88 U 
4.90 U 

0.980 U 
4.90 U 
4.90 U 
1.96 U 

0.980 U 
4.90 U 

0.980 U 
1.96 U 

0.980 UJ 
0.980 U 
4.90 U 
4.90 U 

0.980 U 

0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.194 U 

5.10 U 
10.2 U 
1.02 U 
1.02 U 
1.02 U 
2.04 U 
5.10 U 
2.04 U 
10.2 U 
1.02 U 
1.02 U 
1.02 U 
1.02 U 
1.02 U 
5.10 U 
6.12 U 
5.10 U 
1.02 U 
5.10 U 
5.10 U 
2.04 U 
1.02 U 
5.10 U 
1.02 U 
2.04 U 
1.02 UJ 
1.02 U 
5.10 U 
5.10 U 
1.02 U 

0.101 U 
0.101 U 

1.66 
0.101 U 
0.101 U 
0.101 U 
0.101 U 
0.101 U 
0.101 U 
0.202 U 
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Parameter 

Fluoranthene (8270SIM) 
Fluorene (8270SIM) 
Indeno(1 ,2,3-cd)pyrene (8270SIM) 
Naphthalene (8270SIM) 
Phenanthrene (8270SIM) 
Pyrene (8270SIM) 

VOLA TILES (llg/L) 
EPA 8260B 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromod ich loromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
Dibromochloromethane 
1,2-Dibromoethane 
Dibromomethane 
1 ,2-Dichlorobenzene (8260) 
1 ,3-Dichlorobenzene (8260) 
1 ,4-Dichlorobenzene (8260) 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

LW022D LW023D LW024D LW025D LW035D LW036D LW037D LW038D 
P5K0698-12 P5K0698-13 P5K0698-09 P5K0698-10 P5K0698-11 P5K0698-05 P5K0698-02 P5K0698-03 
11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 11/15/2005 11/15/2005 

0.0971 U 
0.0971 U 
0.0971 U 
0.146 U 

0.0971 U 
0.099 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.100 U 
0.198 

0.100 U 
1.00 U 

0.100 U 
0.100 U 

25.0 U 
8.03 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.81 

1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.500 U 
2.69 

0.500 U 
2.00 U 
1.38 

0.500 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
4.72 

1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.256 
0.611 

0.0990 U 
0.792 U 
0.435 
0.393 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.102 U 
0.102 U 
0.102 U 
0.306 U 
0.153 U 
0.126 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 
0.0990 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.0962 U 
0.0962 U 
0.0962 U 
0.0962 U 
0.0962 U 
0.0962 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 
0.0980 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
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0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
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LW039D LW040D LW045D 
P5K0698-04 P5K0698-07 P5K0698-08 
11115/2005 11/16/2005 11/16/2005 

0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 
0.0971 U 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.00 U 
1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 

0.101 U 
0.101 U 
0.101 U 
0.505 U 
0.198 
0.122 

25.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
10.0 U 
5.00 U 
1.63 

1.00 U 
10.0 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
5.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
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Parameter 

2,2-Dichloropropane 
1,1-Dichloropropene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
Hexachlorobutadiene (8260) 
2-Hexanone 
Isopropyl benzene 
4-lsopropyltoluene 
4-Methyl-2-Pentanone (MIBK) 
Methyl tert-butyl ether 
Methylene chloride 
Naphthalene (8260) 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 ,2,3-Trich lorobenzene 
1 ,2,4-Trichlorobenzene (8260) 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1 ,2,3-Trich loropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
o-Xylene 
m,p-Xylene 

NWTPH-G (llg/L) 
Gasoline Range Hydrocarbons 

NWTPH-Dx (llg/L) 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

LW022D LW023D LW024D LW025D LW035D LW036D LW037D LW038D 
P5K0698-12 P5K0698-13 P5K0698-09 P5K0698-10 P5K0698-11 P5K0698-05 P5K0698-02 P5K0698-03 
11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 11/15/2005 11/15/2005 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
8.61 

2.00 U 
5.00 U 
16.4 

5.00 U 
2.00 U 
1.93 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

292 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
10.1 

2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
10.1 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

387 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.55 

2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

97.9 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

6/23/200611Edmdatalprojectsl23110091FileRmlRISource Control Eval ReportlTable 1 - 4th Q Data 

Dup of LW038D 
y 

P5K0698-01 
11/15/2005 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 
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LW039D LW040D LW045D 
P5K0698-04 P5K0698-07 P5K0698-08 
11115/2005 11/16/2005 11/16/2005 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
2.00 U 
2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
4.00 U 
10.0 U 
10.8 

2.00 U 
5.00 U 
1.00 U 
5.00 U 
2.00 U 
2.05 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 

80.0 U 
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Parameter 

Diesel Range Hydrocarbons 
Heavy Oil Range Hydrocarbons 

TOTAL METALS (llg/L) 
EPA 6020/7470A 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

DISSOLVED METALS (llg/L) 
EPA 6020 
Antimony (Dissolved) 
Arsenic (Dissolved) 
Beryllium (Dissolved) 
Cadmium (Dissolved) 
Chromium (Dissolved) 
Copper (Dissolved) 
Lead (Dissolved) 
Nickel (Dissolved) 
Selenium (Dissolved) 
Silver (Dissolved) 
Thallium (Dissolved) 
Zinc (Dissolved) 

DIOXINS AND FURANS (ng/L) 
EPA 16138 
2,3,7,8-TCDF 
Total TCDF 
2,3,7,8-TCDD 
Total TCDD 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Total PeCDF 

TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

LW022D LW023D LW024D LW025D LW035D LW036D LW037D LW038D 
P5K0698-12 P5K0698-13 P5K0698-09 P5K0698-10 P5K0698-11 P5K0698-05 P5K0698-02 P5K0698-03 
11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 11/15/2005 11/15/2005 

243 U 
485 U 

1.00 U 
22.2 

1.00 U 
1.00 U 
2.08 
3.22 
1.37 

0.200 U 
4.9 

2.00 U 
1.00 U 
1.00 U 

18 

243 U 
485 U 

1.00 U 
55.4 

1.00 U 
1.00 U 
14.9 
26.1 
9.1 

0.200 U 
13.8 

2.00 U 
1.00 U 
1.00 U 
51.5 

591 
495 U 

1.00 U 
49.7 

1.00 U 
1.00 U 
9.61 
14.6 
6.4 

0.200 U 
10.8 

2.00 U 
1.00 U 
1.00 U 
36.8 

248 U 
495 U 

1.00 U 
44.9 
1.15 

1.00 U 
26.7 
38.8 
18.9 

0.200 U 
32.4 

2.00 U 
1.00 U 
1.00 U 

104 

278 U 
556 U 

1.00 U 
10.5 
1.58 

1.00 U 
31.8 
44.4 
17.2 

0.200 U 
56.8 

2.00 U 
1.00 U 
1.00 U 

166 

250 U 
500 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 

0.200 U 
2.00 U 
2.00 U 
1.00 U 
1.00 U 
5.00 U 

1MU 
1MU 
1MU 
1MU 
1MU 
2MU 
1MU 
2MU 
2MU 
1MU 
1MU 
5MU 

245 U 
490 U 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 

0.200 U 
2.00 U 
2.00 U 
1.00 U 
1.00 U 
5.00 U 

1MU 
1MU 
1MU 
1MU 
1MU 
2MU 
1MU 
2MU 
2MU 
1MU 
1MU 
5MU 

248 U 
495 U 

1.00 U 
1.64 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 

0.200 U 
2.00 U 
2.00 U 
1.00 U 
1.00 U 
5.00 U 

1.00 U 
1.45 

1.00 U 
1.00 U 
1.00 U 
2.36 

1.00 U 
2.00 U 
2.00 U 
1.00 U 
1.00 U 
5.00 U 

6/23/200611Edmdatalprojectsl23110091FileRmlRISource Control Eval Repor\ITable 1 - 4th Q Data 

Dup of LW038D 
y 

P5K0698-01 
11/15/2005 

245 U 
490 U 

1.00 U 
1.57 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 

0.200 U 
2.00 U 
2.00 U 
1.00 U 
1.00 U 
5.12 

1.00 U 
1.51 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 
2.00 U 
2.00 U 
1.00 U 
1.00 U 
5.00 U 

Page 17 of 18 

LW039D LW040D LW045D 
P5K0698-04 P5K0698-07 P5K0698-08 
11115/2005 11/16/2005 11/16/2005 

243 U 
485 U 

1.00 U 
7.76 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 

0.200 U 
6.12 

2.00 U 
1.00 U 
1.00 U 
5.00 U 

1.00 U 
7.99 

1.00 U 
1.00 U 
1.00 U 
2.00 U 
1.00 U 
8.85 

2.00 U 
1.00 U 
1.00 U 
5.00 U 

243 U 
485 U 

1.00 U 
4.37 

1.00 U 
1.00 U 
19.8 
26.6 
7.76 

0.200 U 
27.6 

2.00 U 
1.00 U 
1.00 U 

73 

250 U 
500 U 

1.00 U 
48.1 
2.1 

1.00 U 
38.6 
47.6 
18.2 

0.200 U 
53.2 

2.00 U 
1.00 U 
1.00 U 

159 
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TABLE 1 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTER SAMPLING EVENT, NOVEMBER 2005 
TIME OIL NORTHWEST TERMINAL 

LW022D L\I\I023D L\I\I024D L\I\I025D L\I\I035D L\I\I036D L\I\I037D L\I\I038D 
P5K0698-12 P5K0698-13 P5K0698-09 P5K0698-10 P5K0698-11 P5K0698-05 P5K0698-02 P5K0698-03 

Parameter 11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/16/2005 11/15/2005 11/15/2005 11/15/2005 

1,2,3,7,8-PeCDD 
Total PeCDD 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
Total HxCDF 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
Total HxCDD 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
Total HpCDF 
1,2,3,4,6,7,8-HpCDD 
Total HpCDD 
OCDF 
OCDD 
Total TEO 

FIELD PARAMETERS 
pH 7.20 7.75 6.32 5.77 7.44 6.72 6.61 7.27 
Temperature (deg C) 14.8 14.1 14.5 14.9 13.7 15.1 14.2 15.5 
Conductivity (uS/cm) 276 574 225 177 662 120 55 74 
Dissolved oxygen (mg/l) 3.25 2.66 1.72 4.35 1.55 3.42 2.62 
Turbidity (NTU) 163 248 149 772 755 0 11 0 
Ferrous Iron (mg/L) 

6/23/200611Edmdatalprojectsl23110091FileRmlRISource Control Eval Repor\ITable 1 - 4th 0 Data 

Page 18 of 18 

Dup of L\I\I038D 
Y L\I\I039D L\I\I040D L\I\I045D 

P5K0698-01 P5K0698-04 P5K0698-07 P5K0698-08 
11/15/2005 1111512005 11/16/2005 11/16/2005 

7.28 7.32 6.03 7.34 
15.5 14.9 13.0 13.4 
74 76 147 630 

2.60 2.90 2.86 
0 0 546 999 

Landau Associates 



TABLE 2 Page 1 of 5 

LNAPL MEASUREMENTS AND OBSERVATIONS IN GROUNDWATER 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LNAPL 
Well Date Time Thickness (It) NOTES 

N 05/31/1994 1630 
N 0610111994 0835 
N 06/17/1994 1535 
N 07/19/1994 0956 Strong odor noted; no product 
N 08/17/1994 0806 
N 09/16/1994 0758 Hydrocarbon odor 
N 10/17/1994 0925 
N 11/21/1994 1226 Hydrocarbon odor 
N 12/19/1994 1142 Hydrocarbon odor 
N 01/18/1995 1148 
N 02/21/1995 1354 
N 03/21/1995 1321 
N 04/19/1995 1315 Hydrocarbon odor 
N 05/19/1995 1404 
N 07/17/1995 1415 
N 08/22/1995 0816 
N 09/22/1995 0905 
N 11/20/1995 0826 
N 1210111995 0901 
N 12/19/1995 0753 
N 01/19/1996 0906 
N 02/20/1996 1114 
N 03/19/1996 0941 
N 04/19/1996 1212 0,12 Free product 
N 07/22/1996 1450 0,04 1/2" oil 
N 08/20/1996 1454 0,06 3/4" oil 
N 09/24/1996 0939 Odor, sheen, no product 
N 10/28/1996 1203 Strong hydrocarbon odor 
N 12/13/1996 1155 Thin product layer <0,01'; odor noted on opening wells 
N 03/25/1997 1148 
N 03/31/1997 0859 Hydrocarbon odor, product 
N 07/16/1997 0720 1,20 Light brown color; thick coating on probe 
N 10/21/1997 1609 No product - strong petroleum odor 
N 10/23/1997 1720 No product - strong petroleum odor 
N 01/27/1998 1113 0,02 
N 05/18/1998 1720 0,06 
N 08/17/1998 1040 0,02 Thin coat of thick product 
N 11/13/1998 0948 0,01 
N 02/16/1999 1255 0,27 Strong petroleum odor 
N 05/18/1999 1447 0,04 
N 09/21/1999 1123 0,01 
N 1210611999 1400 
N 02/16/2000 1010 
N 05/23/2000 1624 Strong petroleum odor, no product 
N 08/29/2000 1307 
N 1110912000 1226 0,03 
N 02/12/2001 1549 
N 0610412001 1131 
N 08/16/2001 1029 Trace product 
N 11/28/2001 1127 Trace product 
N 02/27/2002 1325 
N 0410512002 0809 
N 05/29/2002 0000 
N 06/27/2002 1412 
N 08/26/2002 1556 
N 11/13/2002 0727 0,03 Product present 
N 02/11/2003 0849 
N 0510812003 0651 
N 08/27/2003 1333 
N 10/23/2003 1208 
N 02/19/2004 1221 
N 0610912004 0736 
N 08/10/2004 1055 
N 11/18/2004 0838 
N 02/15/2005 1038 Slight product odor 
N 0610712005 1915 
N 08/16/2005 1627 
N 11/14/2005 1005 

P 05/31/1994 1634 
P 0610111994 0839 Strong odor; heavy sheen; no measurable free phase product 
P 06/17/1994 1541 
P 07/19/1994 1008 Strong odor noted; no product 
P 08/17/1994 0809 
P 09/16/1994 0800 Hydrocarbon odor 

6/23/200611Edmdatalprojectsl231 I0091FileRmlRISource Control Eval ReportlTable 2 - LNAPL Measurements Landau Associates 
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TABLE 2 Page 2 of 5 

LNAPL MEASUREMENTS AND OBSERVATIONS IN GROUNDWATER 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LNAPL 
Well Date Time Thickness (It) NOTES 

P 10/17/1994 0927 
P 11/21/1994 1229 Hydrocarbon odor 
P 12/19/1994 1144 Hydrocarbon odor 
P 01/18/1995 1149 
P 02/21/1995 1358 
P 03/21/1995 1322 
P 04/19/1995 1317 
P 05/19/1995 1406 
P 07/17/1995 1416 
P 08/22/1995 0817 
P 09/22/1995 0907 
P 11/20/1995 0828 
P 1210111995 0902 
P 12/19/1995 0756 
P 01/19/1996 0907 Hydrocarbon odor 
P 02/20/1996 1116 Hydrocarbon odor 
P 03/19/1996 0943 Well has spots of oil on gauge 
P 04/19/1996 1221 0,08 Free product 
P 07/22/1996 1454 0,20 2-3/8" oil 
P 08120/1996 1501 0,08 1" oil 
P 09/24/1996 0946 0,23 2-3/4" oil, product 1,5" on tape and bob 
P 10/28/1996 1207 Strong hydrocarbon odor 
P 12/13/1996 1158 Thin product layer <0,01'; odor noted on opening wells 
P 03/25/1997 1145 
P 03/31/1997 0855 Hydrocarbon odor, product 
P 07/16/1997 0715 0,17 Light coating on probe; light brown color 
P 10/21/1997 1605 No product - strong petroleum odor 
P 10/23/1997 1725 No product - strong petroleum odor 
P 01/27/1998 1109 
P 05/18/1998 1718 Trace of product on probe 
P 08/17/1998 1037 0,01 Sheen on probe, strong petroleum odor 
P 11/13/1998 0946 0,05 Strong gasoline odor 
P 02/16/1999 1252 0,06 Strong petroleum odor 
P 05/18/1999 1443 013 
P 09/21/1999 1120 0,01 
P 1210611999 1355 
P 02/16/2000 1008 
P 05/23/2000 1621 Trace of product on surface 
P 08/29/2000 1304 0,01 
P 1110912000 1224 0,03 
P 02/12/2001 1546 
P 0610412001 1127 Trace product 
P 08/16/2001 1028 
P 11/28/2001 1124 
P 02/27/2002 1322 0,10 Strong ethanol-like odor 
P 0410512002 0807 0,10 
P 05/29/2002 0000 Trace product 
P 06/27/2002 1411 
P 08/26/2002 1554 
P 11/13/2002 0725 0,04 Product present 
P 02/11/2003 0844 0,01 Product present 
P 0510812003 0647 0,01 Product barely present 
P 08/27/2003 1330 
P 10/23/2003 1205 0,02 Trace product 
P 02/19/2004 1219 
P 0610912004 0735 New reference elevation July 2004 
P 08/10/2004 1053 
P 11/18/2004 0837 
P 02/15/2005 1043 Slight product odor 
P 0610712005 1920 
P 08/16/2005 1623 Strong petro odor 
P 11/14/2005 1008 

Q 05/31/1994 1635 
Q 0610111994 0850 0,01 Free product 
Q 06/17/1994 1549 No product 
Q 07/19/1994 1014 Strong odor noted; no product 
Q 08/17/1994 0811 
Q 09/16/1994 0802 Hydrocarbon odor 
Q 10/17/1994 0929 
Q 11/21/1994 1233 Hydrocarbon odor 
Q 12/19/1994 1145 Hydrocarbon odor 
Q 01/18/1995 1151 
Q 02/21/1995 1402 
Q 03/21/1995 1323 
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TABLE 2 Page 3 of 5 

LNAPL MEASUREMENTS AND OBSERVATIONS IN GROUNDWATER 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LNAPL 
Well Date Time Thickness (It) NOTES 

Q 04/19/1995 1318 
Q 05/19/1995 1407 
Q 07/17/1995 1417 
Q 08/22/1995 0818 
Q 09/22/1995 0911 
Q 11/20/1995 0830 
Q 1210111995 0903 
Q 12/19/1995 0758 
Q 01/19/1996 0908 
Q 02/20/1996 1118 
Q 03/19/1996 0945 0,51 Free product 
Q 04/19/1996 1224 0,52 Free product 
Q 07/22/1996 1500 0,01 1/8" oil 
Q 08/20/1996 1506 0,04 1/2" oil 
Q 09/24/1996 0959 Odor, sheen, no product 
Q 10/28/1996 1209 Strong hydrocarbon odor 
Q 12/13/1996 1201 Thin product layer <0,01'; odor noted on opening wells 
Q 03/25/1997 1142 
Q 03/31/1997 0852 Hydrocarbon odor 
Q 07/16/1997 0710 0,02 Light coating on probe; light brown color 
Q 10/21/1997 1604 No product - strong petroleum odor 
Q 10/23/1997 1729 No product - strong petroleum odor 
Q 01/27/1998 1105 
Q 05/18/1998 1716 
Q 08/17/1998 1035 Slight sheen on probe; no product, strong petroleum odor 
Q 11/13/1998 0944 0,01 Strong gasoline odor 
Q 02/16/1999 1249 0,01 Strong petroleum odor 
Q 05/18/1999 1440 Strong odor when cap removed 
Q 09/21/1999 1117 
Q 1210611999 1353 
Q 02/16/2000 1006 Film of product 
Q 05/23/2000 1619 Strong petroleum odor, no product 
Q 08/29/2000 1301 
Q 1110912000 1223 Trace of product 
Q 02/12/2001 1545 
Q 0610412001 1125 
Q 08/16/2001 1026 Trace product 
Q 11/28/2001 1121 0.42 
Q 02/27/2002 1320 Strong petroleum odor, no product 
Q 0410512002 0805 Trace product 
Q 05/29/2002 0000 Trace product 
Q 06/27/2002 1410 Trace product 
Q 08/26/2002 1552 
Q 11/13/2002 0730 0,01 Product present 
Q 02/11/2003 0847 
Q 0510812003 0648 0,22 
Q 08/27/2003 1328 
Q 10/23/2003 1203 0,24 
Q 02/19/2004 1217 Trace product 
Q 0610912004 0734 
Q 08/10/2004 1052 
Q 11/18/2004 0835 0,25 
Q 02/15/2005 1046 Strong product odor 
Q 0610712005 1925 
Q 08/16/2005 1620 Strong petro odor 
Q 11/14/2005 1010 

LW008S 05/18/1999 1455 
LW008S 09/21/1999 1224 
LW008S 1210611999 1440 
LW008S 02/16/2000 1016 
LW008S 05/23/2000 1742 
LW008S 08/29/2000 1426 
LW008S 1110912000 1332 
LW008S 02/12/2001 1558 
LW008S 0610412001 1305 
LW008S 08/16/2001 1200 
LW008S 11/28/2001 1257 0,04 
LW008S 02/27/2002 1437 
LW008S 0310512002 1109 
LW008S 04105/2002 0817 
LW008S 05/29/2002 0000 
LW008S 06/27/2002 1521 
LW008S 08/26/2002 1638 
LW008S 11/13/2002 0850 
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TABLE 2 Page 4 of 5 

LNAPL MEASUREMENTS AND OBSERVATIONS IN GROUNDWATER 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LNAPL 
Well Date Time Thickness (It) NOTES 

LV'v008S 02/11/2003 0948 
LV'v008S 0510812003 0800 
LV'v008S 08/27/2003 1425 
LV'v008S 10/23/2003 1242 
LV'v008S 02/19/2004 1503 
LV'v008S 0610912004 0843 
LV'v008S 08/10/2004 1205 
LV'v008S 11/18/2004 0915 
LV'v008S 02/15/2005 0959 
LV'v008S 0610712005 1951 
LV'v008S 08/16/2005 1625 
LV'v008S 11/14/2005 0933 

LV'v011S 05/18/1999 1510 
LV'v011S 09/21/1999 1151 
LV'v011S 1210611999 1505 
LV'v011S 02/16/2000 1101 
LV'v011S 05/23/2000 1101 
LV'v011S 08/29/2000 1455 
LV'v011S 1110912000 1336 0.37 First occurrence of product in well. 
LV'v011S 02/12/2001 1518 
LV'v011S 0610412001 1312 
LV'v011S 08/16/2001 1124 0.28 
LV'v011S 11/28/2001 1251 Trace product 
LV'v011S 02/27/2002 1459 
LV'v011S 0310512002 1140 
LV'v011S 04105/2002 0834 
LV'v011S 05/29/2002 0000 
LV'v011S 06/27/2002 1509 
LV'v011S 08/26/2002 1648 
LV'v011S 11/13/2002 0854 
LV'v011S 02/11/2003 1003 
LV'v011S 0510812003 0807 
LV'v011S 08/27/2003 1436 
LV'v011S 10/23/2003 1412 
LV'v011S 02/19/2004 1402 
LV'v011S 0610912004 0856 
LV'v011S 08/10/2004 1208 
LV'v011S 11/18/2004 0908 0.09 
LV'v011S 02/15/2005 1103 Product odor 
LV'v011S 0610712005 2005 
LV'v011S 08/16/2005 1710 
LV'v011S 11/14/2005 0816 

LV'v021S 10/23/2003 1216 
LV'v021S 02/19/2004 1454 1.03 
LV'v021S 0610912004 0744 0.11 
LV'v021S 08/10/2004 1102 0.17 
LV'v021S 11/18/2004 0843 0.11 
LV'v021S 02/15/2005 1052 0.02 
LV'v021S 0610912005 1600 0.09 Product observed 
LV'v021S 08/16/2005 1733 0.16 
LV'v021S 11/14/2005 1020 0.04 

LV'v027S 10/23/2003 1220 
LV'v027S 02/19/2004 1244 0.69 
LV'v027S 0610912004 0739 
LV'v027S 08/10/2004 1058 0.12 
LV'v027S 11/18/2004 0739 0.02 
LV'v027S 02/15/2005 1058 0.02 
LV'v027S 0610612005 1910 0.10 Product observed 
LV'v027S 08/16/2005 1630 0.03 
LV'v027S 11/14/2005 1002 Strong petroleum odor 

PZ2 06/27/2002 1518 
PZ2 08/26/2002 1634 
PZ2 11/13/2002 0825 
PZ2 02/11/2003 0944 
PZ2 0510812003 0745 
PZ2 08/27/2003 1403 
PZ2 10/23/2003 1321 0.06 
PZ2 02/19/2004 1350 
PZ2 0610912004 0833 
PZ2 08/10/2004 1202 
PZ2 11/18/2004 0920 
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Well 

PZ2 
PZ2 
PZ2 

OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 
OX001S 

OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 
OX002S 

OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 
OX003S 

Date 

06107/2005 
08/16/2005 
11/14/2005 

06/27/2002 
08/26/2002 
11/13/2002 
02/11/2003 
05108/2003 
08/27/2003 
10/23/2003 
02/19/2004 
06109/2004 
08/10/2004 
11/18/2004 
02/15/2005 
06107/2005 
08/16/2005 
11/14/2005 

06/27/2002 
08/26/2002 
11/13/2002 
02/11/2003 
05108/2003 
08/27/2003 
10/23/2003 
02/19/2004 
06109/2004 
08/10/2004 
11/18/2004 
02/15/2005 
06107/2005 
08/16/2005 
11/14/2005 

06/27/2002 
08/26/2002 
11/13/2002 
02/11/2003 
05108/2003 
08/27/2003 
10/23/2003 
02/19/2004 
06109/2004 
08/10/2004 
11/18/2004 
02/15/2005 
06107/2005 
08/16/2005 
11/14/2005 

Notes: 

TABLE 2 
LNAPL MEASUREMENTS AND OBSERVATIONS IN GROUNDWATER 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LNAPL 
Time Thickness (It) NOTES 

1835 
1552 
0920 

1513 
1645 
0830 
0959 
0804 
1438 
1409 
1410 
0845 
1207 
0907 0.03 
1111 Strong product odor 
1935 
1635 
0853 

1512 
1644 
0833 New reference elevation Septem ber 2002 
1006 
0809 
1433 
1414 0.31 
1407 
0852 New reference elevation July 2004 
1209 
0910 013 
1109 0.03 
2000 
0000 0.23 
0809 0.07 Strong odor 

1514 
1642 
0831 
0958 
0803 
1440 
1410 
1409 
0851 
1206 
0913 0.33 
1118 Slight product odor 
1950 
1720 
1123 

NM Not measured. 
NA Not available. 
-- No measurable product or odor observed. 
* Well Point 
(a) Reference Elevation (Ref. Elev) is the north side of the top of the 1.25-, 2- or 4-inch well casing, reference eli 

conducted by Zarosinski-Tatone Engineers, Inc., Portland, Oregon. For the river gauge, the reference eleva 
measured at a marked location on the south side of the dock on the V'v1l1amelte River 

(b) Depth to water (DTW) measured from surveyed reference elevation [see note (1)]. 
(c) Where LNAPL thickness measured, groundwater elevation adjusted to account for the presence of LNAPL in 

using the method in " Estimation of Free Hydrocarbon Volume from Fluid Levels in Monitoring Wells" [Lent 
Groundwater 28(1)57-67] 
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Location 

SDM-1 

SDM-2 

RIVER OUTFALL (c) 

TABLE 3 
SUMMARY OF STORM DRAIN ANALYTICAL RESULTS 

TIME OIL NORTHWEST TERMINAL 

TOTAL PETROLEUM HYDROCARBONS (a) 

Date Gasoline Mineral Spirits Kerosene Diesel Lube Oil PENTACHLOROPHENOL 
Lab 10 Collected (mg/L) (mg/L) (mg/L) (mg/L) 

0109005-02 9/4/2001 0.250 U 0.250 U 0.630 U 0.630 U 

0111183-02 11/30/2001 NA NA NA 0.250 U 

ED34K 2/2812002 NA NA NA 0.3 
EG43A 4/5/2002 NA NA NA NA 

EN01A 6/27/2002 NA NA NA NA 

ES041 8/28/2002 NA NA NA NA 

FU31G 8/27/2003 NA NA NA NA 

FY64A 10/20/2003 NA NA NA NA 

0402113-12 2/23/2004 NA NA NA NA 

0405022-07 5/4/2004 NA NA NA NA 

0406059-04 6/9/2004 NA NA NA NA 

0408036-10 8/5/2004 NA NA NA NA 

0411066-13 11/11/2004 NA NA NA NA 

0502087-10 2/18/2005 NA NA NA NA 

0109005-01 9/4/2001 0.250 U 0.250 U 0.630 U 0.630 U 

0111183-01 11/30/2001 NA NA NA 0.261 
ED34L 2/2812002 NA NA NA 0.25 

EN01B 6/27/2002 NA NA NA NA 

ES04J 8/28/2002 NA NA NA NA 

FY64B 10/20/2003 NA NA NA NA 

0210111-01 10/16/2002 NA NA NA NA 

0408057-01 8/9/2004 NA NA NA NA 

U = Indicates compound was analyzed for, but was not detected at the reported sample detection limit. 

NA = Not Analyzed 

(mg/L) (1-I9IL) 

0.630 U 11.5 
0.500 U 0.700 

0.50 U 100 
NA 82 
NA 190 
NA 25 
NA 120 (b) 

NA 43 (b) 

NA 791 (b) 

NA 1000 (b) 

NA 595 (b) 

NA 158 (b) 

NA 1.61 (b) 

NA 7.2 (b) 

0.630 U 0.500 U 

0.500 U 0.500 U 

U 0.50 U 0.46 
NA 0.25 U 

NA 0.30 U 

NA 0.79 

NA 5 U 

NA 0.507 U 

(a) Samples collected in September, 2001 were analyzed using total petroleum hydrocarbon (TPH) method, NWTPH-HCID. Samples collected 

in November 2001 were analyzed using NWTPH-Dx. 

(b) PCP results after October 2002 represent concentrations intercepted by the stormwater intercept system for treatment at the onsite 

wastewater treatment plant. 

(c) River outfall samples only collected when outfall is exposed during quarterly events . 
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SEMIVOLATILES (llg/L) 
EPA 8270C 
Bis(2-ethylhexyl)phthalate (a) 

PAHs (llg/L) 
EPA 8270SIM 

Acenaphthene 
Fluoranthene 
Fluorene 
Naphthalene 
Pyrene 

NWTPH-G (llg/L) 
Gasoline-Range Hydrocarbons 

NWTPH-Dx (llg/L) 
Diesel-Range Hydrocarbons 
TPH-Motor Oil Range 

TABLE 4 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVS 
SHORELINE WELLS - NOVEMBER 2004 TO NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LW036D LW036D LW036D LW036D LW036D 
0411059-08 0502088-01 P5F0441-04 P5H0734-08 P5K0698-05 
11/10/2004 02/17/2005 0610812005 08/17/2005 11/15/2005 

0.99 U 0.951 U 10.0 U 10.0 U 9.90 U 

0.0505 U 0.0478 U 0.100 U 0.100 U 0.0990 U 
0.0505 U 0.0478 U 0.100 U 0.100 U 0.0990 U 
0.0505 U 0.0478 U 0.100 U 0.100 U 0.0990 U 
0.0505 U 0.0478 U 0.100 U 0.300 U 0.0990 U 
0.0505 U 0.0478 U 0.100 U 0.100 U 0.0990 U 

100 U 100 U 80.0 U 80.0 U 80.0 U 

252 243 U 250 U 250 U 250 U 
580 NA NA NA NA 
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LW037D LW037D LW037D 
0411059-09 0502088-02 P5F0441-05 
11/10/2004 02/17/2005 0610812005 

1.01 U 1.01 U 10.0 U 

0.054 U 0.0499 U 0.100 U 
0.0756 0.0499 U 0.100 U 

0.054 U 0.0499 U 0.100 U 
0.054 U 0.0499 U 0.100 U 

0.0864 0.0499 U 0.100 U 

100 U 100 U 80.0 U 

250 U 248 U 250 U 
500 U NA NA 

Landau Associates 
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TOTAL METALS (llg/L) 
EPA 6020 
Arsenic 0.014 (g) 
Chromium 100 
Copper 
Lead 
Nickel 
Zinc 

DISSOLVED METALS (llg/L) 
EPA 6020 
Arsenic 0.014 (g) 
Chromium 100 
Copper 

TABLE 4 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVS 
SHORELINE WELLS - NOVEMBER 2004 TO NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LW036D LW036D LW036D LW036D LW036D 
0502088-01 P5F0441-04 P5H0734-08 P5K0698-05 

11/10/2004 02/17/2005 0610812005 08/17/2005 11/15/2005 

1 U 1 U 1 U 1 U 
5 U 6.4 1 U 1 U 1 U 

10 U 10 U 2 U 1.11 2 U 
0.25 0.1 U 1 U 1 U 1 U 

5U 5 U 2 U 5.61 2 U 
10 U 10 U 5 U 10 U 5 U 

NA 1 U 1 U 1 U 1 U 
NA 6 2 U 1 U 1 U 
NA 10 U 2 U 1 U 2 U 
NA 5 U 2 U 4.73 2 U 
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LW037D LW037D LW037D 
0411059-09 0502088-02 P5F0441-05 
11/10/2004 02/17/2005 0610812005 

1 U 1 U 
26.1 7.8 1 U 

10 U 2 U 
1 U 

11.7 5 U 2 U 
10 U 5 U 

NA 1 U 1 U 
NA 5 2 U 
NA 10 U 2 U 
NA 5 U 2 U 
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SEMIVOLATILES (llg/L) 
EPA 8270C 
Bis(2-ethylhexyl)phthalate (a) 

PAHs (llg/L) 
EPA 8270SIM 

Acenaphthene 

Fluoranthene 

Fluorene 

Naphthalene 

Pyrene 

NWTPH-G (llg/L) 
Gasoline-Range Hydrocarbons 

NWTPH-Dx (llg/L) 
Diesel-Range Hydrocarbons 

TPH-Motor Oil Range 

TABLE 4 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVS 
SHORELINE WELLS - NOVEMBER 2004 TO NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LW037D LW037D LW038D LW038D LW038D 
P5K0698-02 0411059-10 0502088-03 P5F0441-03 

08/17/2005 11/15/2005 11/10/2004 02/17/2005 0610812005 
I 

10.0 U 9.71 U 0.984 U 0.997 U 10.0 U 

0.100 U 0.0962 U 0.12 0.0515 0.100 U 
0.100 U 0.0962 U 0.05 U 0.0515 U 0.100 U 

0.100 U 0.0962 U 0.19 0.0515 0.100 U 

0.100 U 0.0962 U 0.08 0.0515 U 0.100 U 

0.100 U 0.0962 U 0.05 U 0.0515 U 0.100 U 

80.0 U 80.0 U 120 100 U 80.0 U 

250 U 245 U 954 375 250 U 

NA NA 702 NA NA 
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TOTAL METALS (llg/L) 
EPA 6020 
Arsenic 0.014 (g) 
Chromium 100 
Copper 
Lead 
Nickel 
Zinc 

DISSOLVED METALS (llg/L) 
EPA 6020 
Arsenic 0.014 (g) 
Chromium 100 
Copper 

TABLE 4 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVS 
SHORELINE WELLS - NOVEMBER 2004 TO NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LW037D LW037D LW038D LW038D LW038D 
P5K0698-02 0411059-10 0502088-03 P5F0441-03 

08/17/2005 11/15/2005 11/10/2004 02/17/2005 0610812005 
I 

1 U 1 U 
1.58 1 U 13.8 8 1 U 
1.96 2 U 10 U 10 U 2 U 

1 U 1 U 0.2 0.117 1 U 
2.49 2 U 5 U 5 U 2 U 

10 U 5 U 10 U 10 U 5 U 

1 U 1 U NA 
1 U 1 U NA 7.6 2 U 
1 U 2 U NA 10 U 2 U 

1.16 2 U NA 5 U 2 U 
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SEMIVOLATILES (llg/L) 
EPA 8270C 
Bis(2-ethylhexyl)phthalate (a) 

PAHs (llg/L) 
EPA 8270SIM 

Acenaphthene 
Fluoranthene 
Fluorene 
Naphthalene 
Pyrene 

NWTPH-G (llg/L) 
Gasoline-Range Hydrocarbons 

NWTPH-Dx (llg/L) 
Diesel-Range Hydrocarbons 
TPH-Motor Oil Range 

TABLE 4 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVS 
SHORELINE WELLS - NOVEMBER 2004 TO NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

Dup of LW038D Dup of LW038D 
LW038D Y LW038D Y LW039D 

P5H0734-10 P5H0734-12 P5K0698-03 P5K0698-01 0411059-11 
08/17/2005 08/17/2005 11/15/2005 11/15/2005 11/10/2004 

10.0 U 10.0 U 9.9 U 9.9 U 1.06 U 

0.100 U 0.111 U 0.098 U 0.0971 U 0.145 
0.100 U 0.111 U 0.098 U 0.0971 U 0.0517 U 
0.100 U 0.111 U 0.098 U 0.0971 U 0.0517 U 
0.200 U 0.222 U 0.098 U 0.0971 U 0.114 
0.100 U 0.111 U 0.098 U 0.0971 U 0.0517 U 

80.0 U 80.0 U 80.0 U 80.0 U 133 

250 UJ 250 U 248 U 245 U 455 
NA NA NA NA 520 
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Dup of LW039D 
LW039D Y LW039D 

0502088-04 0502088-05 P5F0441-02 
02/17/2005 02/17/2005 0610812005 

0.978 U 1.25 10.0 U 

0.061 0.0612 0.100 U 
0.0509 U 0.051 U 0.100 U 
0.0509 U 0.051 U 0.100 U 
0.0509 U 0.051 U 0.100 U 
0.0509 U 0.051 U 0.100 U 

100 U 100 U 80.0 U 

247 U 758 250 U 
NA NA NA 
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TABLE 4 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVS 
SHORELINE WELLS - NOVEMBER 2004 TO NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

Dup of LW038D Dup of LW038D 
LW038D Y LW038D Y LW039D 

P5H0734-10 P5H0734-12 P5K0698-03 P5K0698-01 0411059-11 
08/17/2005 08/17/2005 11/15/2005 11/15/2005 11/10/2004 

TOTAL METALS (llg/L) 

EPA 6020 
Arsenic 
Chromium 100 1 U 1 U 1 U 1 U 12.4 
Copper 1 U 1 U 2 U 2 U 10 U 
Lead 1 U 1 U 1 U 1 U 0.3 
Nickel 3.34 3.24 2 U 2 U 5 U 
Zinc 10 U 10 U 5 U 5.12 10 U 

DISSOLVED METALS (llg/L) 

EPA 6020 
Arsenic 0.014 (g) NA 
Chromium 100 1 U 1 U 1 U 1 U NA 
Copper 1 U 1 U 2.36 2 U NA 

2.96 3.07 2 U 2 U NA 
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Dup of LW039D 
LW039D Y LW039D 

0502088-04 0502088-05 P5F0441-02 
02/17/2005 02/17/2005 0610812005 

6.3 6.4 1 U 
10 U 10 U 2 U 

0.132 0.1 1 U 
5 U 5 U 3.65 

10 U 10 U 5 U 

8.8 8.1 2 U 
10 U 10 U 2 U 
5 U 5 U 3.11 
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SEMIVOLATILES (llg/L) 
EPA 8270C 
Bis(2-ethylhexyl)phthalate (a) 

PAHs (llg/L) 
EPA 8270SIM 

Acenaphthene 

Fluoranthene 

Fluorene 

Naphthalene 

Pyrene 

NWTPH-G (llg/L) 
Gasoline-Range Hydrocarbons 

NWTPH-Dx (llg/L) 
Diesel-Range Hydrocarbons 

TPH-Motor Oil Range 

TABLE 4 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVS 
SHORELINE WELLS - NOVEMBER 2004 TO NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

LW039D LW039D 
P5K0698-04 

08/17/2005 11/15/2005 
I 

10.0 U 10.0 U 

0.100 U 0.100 U 
0.100 U 0.100 U 

0.100 U 0.100 U 

0.100 U 0.100 U 

0.100 U 0.100 U 

80.0 U 80.0 U 

250 U 243 U 

NA NA 
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TOTAL METALS (llg/L) 
EPA 6020 
Arsenic 

Chromium 100 
Copper 

Lead 

Nickel 

Zinc 

DISSOLVED METALS (llg/L) 
EPA 6020 
Arsenic 

Chromium 100 
Copper 

TABLE 4 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVS 
SHORELINE WELLS - NOVEMBER 2004 TO NOVEMBER 2005 

TIME OIL NORTHWEST TERMINAL 

I 

LW039 0 LW039D 
P5K0698-04 

08/17/2005 11/15/2005 

1 U 1 U 

1.47 2 U 

1 U 1 U 

6.12 
10 U 5 U 

1 U 1 U 

1 U 2 U 

8.85 

U = Indicates compound was analyzed for, but was not detected at the reported sample detection limit. 

UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate. 

J = indicates the analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 
indicates exceedance of screening level values (SLVs) from Table 3-1 of Joint Source Control Strategy (JSCS). 

Bold indicates detected constituent. 

RI Preliminary Screening Levels: 
(a) Oregon Screening Level Values (SLVs) - surface water, aquatic. 

(b) Oregon Screening Level Values (SLVs), surface water - aquatic and Oregon Ambient Water Quality Criteria 

(AWQC), Tables 20 and 33A, fresh water, acute. 

(c) Oregon AWQC, Tables 20 and 33A, fish consumption only and National Recommended Water Quality 

Criteria, organism only. 
(d) Site-specific background concentrations (Phase I and II Contaminants of Potential Concern Screening 

Report, Time Oil Northwest Terminal, Landau Associates, September 10, 1999). 
(e) Oregon Screening Level Values (SLVs), surface water - aquatic and National Recommended Water Quality 

Criteria, fresh water chronic. 

(f) Oregon AWQC, fresh water acute and fresh chronic. 

(g) Screening level less than laboratory reporting limit. 
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TOTAL METALS 
EPA 6010/7000 Series (llg/L) 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Magnesium 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

PETROLEUM HYDROCARBONS 
NWTPH-Dx (mg/L) 
Diesel 
Motor Oil 
Lube Oil 

NWTPH-G (mg/L) 
Gasoline 

BTEX 
EPA Method 8260 (llg/L) 
Benzene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Toluene 

TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

Upper Zone Wells: 
LW028S LW029S LW029S LW029S LW029S 

P5F0441-09 0411047-02 0502059-02 P5F0343-04 P5H0625-08 
6/9/2005 

1 U 
1 U 
1 U 
1 U 
2 U 
1 U 

0.20 U 
12.4 

2 U 
1 U 
1 U 
5 U 

250 U 

80 U 

1 U 
1 U 
2 U 
1 U 
1 U 

1118/2004 

16.9 
10 U 

0.1 U 

5 U 

10 U 

360 
503 U 

100 U 

0.3 U 
1 U 
2 U 
1 U 
1 U 

2115/2005 

8.8 
10 U 

0.1 U 
2470 

5 U 

10 U 

242 U 

484 U 

108 

0.3 U 
1 U 
2 U 
1 U 
1 U 

6/812005 

1 U 
1 U 
1 U 
2 U 
1 U 

0.20 U 
3.28 

2 U 
1 U 
1 U 
5 U 

250 U 

80 U 

1 U 
1 U 
2 U 
1 U 
1 U 

8/15/2005 

1 U 
1 U 
1 U 

2.74 

10 U 

250 U 

80 U 

1 U 
1 U 
2 U 
1 U 
1 U 

LW030S 
0411047-04 
11/8/2004 

22.9 
10 U 

5U 

10 U 

747 
491 U 

637 

0.3 U 
1 U 
2 U 
1 U 
1 U 

6/23/2006 IIEdmdatalprojectsl23110091FileRmlRISource Control Eval ReportlTables 5 & 6 - PCP, Bell GWto JSCS SLVs Tab 5 - Bell Terminal Wells 

LW030S 
0502059-03 
2115/2005 

5.9 
10 U 

3180 

5 U 

10 U 

1340 

496 U 

927 

0.3 U 
1 U 
2 U 
1 U 
1 U 

LW030S 
P5F0441-07 

6/912005 

1 U 
1 U 
1 U 
2 U 
1 U 

0.20 U 
2.10 

2 U 
1 U 
1 U 

5.60 

427 

225 

1 U 
1 U 
2 U 
1 U 
1 U 
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TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW028S LW029S LW029S LW029S LW029S LW030S 
P5F0441-09 0411047-02 0502059-02 P5F0343-04 P5H0625-08 0411047-04 

6/9/2005 1118/2004 2115/2005 6/812005 8/15/2005 11/8/2004 

cPAHs 
EPA Method 8270SIM (llg/Lj 
Pentachlorophenol 
Benzo(a)anthracene 0.10 U 0.0529 U 0.0507 U 0.10 U 0.10 U 0.0481 U 
Benzo(a)pyrene 0.10 U 0.0529 U 0.0507 U 0.10 U 0.10 U 0.0481 U 
Benzo(b)fluoranthene 0.10 U 0.0529 U 0.0507 U 0.10 U 0.10 U 0.0481 U 
Benzo(g,h,i)perylene 0.10 U 0.0529 U 0.0507 U 0.10 U 0.10 U 0.0481 U 
Benzo(k)fluoranthene 0.10 U 0.0529 U 0.0507 U 0.10 U 0.10 U 0.0481 U 
Chrysene 0.10 U 0.0529 U 0.0507 U 0.10 U 0.10 U 0.0481 U 
Dibenzo(a,h)anthracene 0.20 U 0.0529 U 0.0507 U 0.20 U 0.20 U 0.0481 U 
Indeno(1,2,3-cd)pyrene 0.10 U 0.0529 U 0.0507 U 0.10 U 0.10 U 0.0481 U 

SVOCs 
EPA Method 8270 (llg/Lj 
Pentachlorophenol 10 U 5.18 U 4.9 U 10 U 6.00 UJ 4.89 U 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 5 U 5.18 U 4.9 U 5 U 5.71 U 4.89 U 
2,4,6-Trichlorophenol 5 U 5.18 U 4.9 U 5 U 5.71 U 4.89 U 
2,4-Dichlorophenol 5 U 3.11 U 2.94 U 5 U 5.71 U 2.93 U 
2-Chlorophenol 5 U 1.04 U 0.98 U 5 U 5.71 U 0.978 U 
4-Chloro-3-methylphenol 5 U 2.07 U 1.96 U 5 U 5.71 U 1.96 U 
Benzo(a)anthracene 5 U 1.04 U 0.98 U 5 U 5.71 U 0.978 U 
Benzo(a)pyrene 5 U 1.04 U 0.98 U 5 U 5.71 U 0.978 U 
Benzo(b)fluoranthene 5 U 1.04 U 0.98 U 5 U 5.71 U 0.978 U 
Benzo(g,h,i)perylene 5 U 1.04 U 0.98 U 5 U 5.71 U 0.978 U 
Benzo(k)fluoranthene 5 U 1.04 U 0.98 U 5 U 5.71 U 0.978 U 
Chrysene 5 U 1.04 U 0.98 U 5 U 5.71 U 0.978 U 
Dibenzo(a,h)anthracene 5 U 1.04 U 0.98 U 5 U 5.71 U 0.978 U 
Indeno(1,2,3-cd)pyrene 5 U 1.04 U 0.98 U 5 U 5.71 U 0.978 U 

6/23/2006 IIEdmdatalprojectsl23110091FileRmlRISource Control Eval ReportlTables 5 & 6 - PCP, Bell GWto JSCS SLVs Tab 5 - Bell Terminal Wells 
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LW030S LW030S 
0502059-03 P5F0441-07 
2115/2005 6/912005 

0.0483 U 0.10 U 
0.0483 U 0.10 U 
0.0483 U 0.10 U 
0.0483 U 0.10 U 
0.0483 U 0.10 U 
0.0483 U 0.10 U 
0.0483 U 0.20 U 
0.0483 U 0.10 U 

5.11 U 10 U 

5.11 U 5 U 
5.11 U 5 U 
3.06 U 5 U 
1.02 U 5 U 
2.04 U 5 U 
1.02 U 5 U 
1.02 U 5 U 
1.02 U 5 U 
1.02 U 5 U 
1.02 U 5 U 
1.02 U 5 U 
1.02 U 5 U 
1.02 U 5 U 
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TOTAL METALS 
EPA 6010/7000 Series (llg/Lj 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Magnesium 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

PETROLEUM HYDROCARBONS 
NWTPH-Dx (mg/Lj 
Diesel 
Motor Oil 
Lube Oil 

NWTPH-G (mg/Lj 
Gasoline 

BTEX 
EPA Method 8260 (llg/Lj 
Benzene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Toluene 

TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW030S LW031S LW031S LW031S LW031S LW032S 
P5H0625-03 0411052-02 0502056-01 P5F0441-11 P5H0734-01 0411052-03 

8/15/2005 11/9/2004 2114/2005 6/912005 8/17/2005 11/9/2004 

1 U 
1 U 
1 U 

1 U 18.2 5.6 1 U 1 U 17.5 
1 U 10 U 10 U 2U 1 U 10 U 
1 U 0.18 0.1 U 1 U 1 U 0.1 U 

4170 
0.20 U 

1 U 5 U 5 U 2.40 1.99 5 U 
2 U 
1 U 
1 U 

10 U 10 U 10 U 5 U 10 U 10 U 

349 568 261 250 U 250 U 4440 
593 721 

500 U 

271 100 U 100 U 80 U 80 U 2870 

1 U 0.3 U 0.3 U 1 U 1 U 0.3 U 
1 U 1 U 1 U 1 U 1 U 1 U 
2 U 2 U 2 U 2 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U 1.6 
1 U 1 U 1 U 1 U 1 U 1 U 

6/23/2006 IIEdmdatalprojectsl23110091FileRmlRISource Control Eval ReportlTables 5 & 6 - PCP, Bell GWto JSCS SLVs Tab 5 - Bell Terminal Wells 
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LW032S LW032S 
0502056-04 P5F0343-01 
2114/2005 6/812005 

1 U 
1 U 

5 U 1 U 
10 U 2 U 

0.1 U 1 U 
7200 

0.20 U 
5 U 14.7 

2 U 
1 U 
1 U 

10 U 5 U 

3130 562 

500 U 

4670 971 

0.3 U 1 U 
1 U 1 U 
2 U 2 U 
1 U 1 U 
1 U 1 U 
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TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW030S LW031S LW031S LW031S LW031S LW032S 
P5H0625-03 0411052-02 0502056-01 P5F0441-11 P5H0734-01 0411052-03 

8/15/2005 11/9/2004 2114/2005 6/912005 8/17/2005 11/9/2004 

cPAHs 
EPA Method 8270SIM (llg/Lj 
Pentachlorophenol 
Benzo(a)anthracene 0.10 U 0.0521 U 0.0479 U 0.111 U 0.10 U 0.0489 U 
Benzo(a)pyrene 0.10 U 0.0521 U 0.0479 U 0.111 U 0.10 U 0.0489 U 
Benzo(b)fluoranthene 0.10 U 0.0521 U 0.0479 U 0.111 U 0.10 U 0.0489 U 
Benzo(g,h,i)perylene 0.10 U 0.0521 U 0.0479 U 0.111 U 0.10 U 0.0489 U 
Benzo(k)fluoranthene 0.10 U 0.0521 U 0.0479 U 0.111 U 0.10 U 0.0489 U 
Chrysene 0.10 U 0.0521 U 0.0479 U 0.111 U 0.10 U 0.0489 U 
Dibenzo(a,h)anthracene 0.20 U 0.0521 U 0.0479 U 0.222 U 0.20 U 0.0489 U 
Indeno(1,2,3-cd)pyrene 0.10 U 0.0521 U 0.0479 U 0.111 U 0.10 U 0.0489 U 

SVOCs 
EPA Method 8270 (llg/Lj 
Pentachlorophenol 5 UJ 4.93 U 4.83 U 10 U 5 UJ 4.96 U 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 5 U 4.93 U 4.83 U 5 U 5 U 4.96 U 
2,4,6-Trichlorophenol 5 U 4.93 U 4.83 U 5 U 5 U 4.96 U 
2,4-Dichlorophenol 5 U 2.96 U 2.9 U 5 U 5 U 2.97 U 
2-Chlorophenol 5 U 0.985 U 0.965 U 5 U 5 U 0.991 U 
4-Chloro-3-methylphenol 5 U 1.97 U 1.93 U 5 U 5 U 1.98 U 
Benzo(a)anthracene 5 U 0.985 U 0.965 U 5 U 5 U 0.991 U 
Benzo(a)pyrene 5 U 0.985 U 0.965 U 15 U 5 U 0.991 U 
Benzo(b)fluoranthene 5 U 0.985 U 0.965 U 15 U 5 U 0.991 U 
Benzo(g,h,i)perylene 5 U 0.985 U 0.965 U 15 U 5 U 0.991 U 
Benzo(k)fluoranthene 5 U 0.985 U 0.965 U 15 U 5 U 0.991 U 
Chrysene 5 U 0.985 U 0.965 U 5 U 5 U 0.991 U 
Dibenzo(a,h)anthracene 5 U 0.985 U 0.965 U 15 U 5 U 0.991 U 
Indeno(1,2,3-cd)pyrene 5 U 0.985 U 0.965 U 15 U 5 U 0.991 U 
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LW032S LW032S 
0502056-04 P5F0343-01 
2114/2005 6/812005 

0.0497 U 0.10 U 
0.0497 U 0.10 U 
0.0497 U 0.10 U 
0.0497 U 0.10 U 
0.0497 U 0.10 U 
0.0497 U 0.10 U 
0.0497 U 0.20 U 
0.0497 U 0.10 U 

4.93 U 10 U 

4.93 U 5 U 
4.93 U 5 U 
2.96 U 5 U 

0.986 U 5 U 
1.97 U 5 U 

0.986 U 5 U 
0.986 U 5 U 
0.986 U 5 U 
0.986 U 5 U 
0.986 U 5 U 
0.986 U 5 U 
0.986 U 5 U 
0.986 U 5 U 
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TOTAL METALS 
EPA 6010/7000 Series (llg/Lj 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Magnesium 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

PETROLEUM HYDROCARBONS 
NWTPH-Dx (mg/Lj 
Diesel 
Motor Oil 
Lube Oil 

NWTPH-G (mg/Lj 
Gasoline 

BTEX 
EPA Method 8260 (llg/Lj 
Benzene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Toluene 

TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW032S LW033S LW033S LW033S LW034S LW034S 
P5H0701-03 0502099-06 P5F0343-03 P5H0701-02 0411047-01 0502099-07 

8/16/2005 2/22/2005 6/812005 8/16/2005 11/8/2004 2122/2005 

1 U 1 U 1 U 1 U 1 U 
1 U 
1 U 

1 U 7.9 1 U 1 U 5 U 8 
1.17 10 U 2 U 1 U 10 U 10 U 

1 U 0.251 1 U 1 U 0.15 0.1 U 
4700 14000 

0.20 U 
2.05 5 U 2.70 2.78 5 U 5 U 

2 U 
1 U 
1 U 

10 U 10 U 5 U 10 U 10 U 10 U 

987 243 U 250 U 250 U 251 U 248 U 
501 U 

669 U 495 U 

807 100 U 80 U 80 U 100 U 100 U 

1 U 0.3 U 1 U 1 U 0.3 U 0.3 U 
1 U 1 U 1 U 1 U 1 U 1 U 
2 U 2 U 2 U 2 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 1 U 
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LW034S LW034S 
P5F0441-06 P5H0701-01 

6/912005 8/16/2005 

1 U 1 U 
1 U 
1 U 
1 U 1 U 
2 U 1 U 
1 U 1 U 

0.20 U 
3.77 3.37 

2 U 
1 U 
1 U 
5 U 10 U 

250 U 250 U 

80 U 80 U 

1 U 1 U 
1 U 1 U 
2 U 2 U 
1 U 1 U 
1 U 1 U 
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TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW032S LW033S LW033S LW033S LW034S LW034S 
P5H0701-03 0502099-06 P5F0343-03 P5H0701-02 0411047-01 0502099-07 

8/16/2005 2/22/2005 6/812005 8/16/2005 11/8/2004 2122/2005 

cPAHs 
EPA Method 8270SIM (llg/Lj 
Pentachlorophenol 
Benzo(a)anthracene 0.20 U 0.0486 U 0.111 U 0.10 U 0.0498 U 0.0489 U 
Benzo(a)pyrene 0.20 U 0.0486 U 0.111 U 0.10 U 0.0498 U 0.0489 U 
Benzo(b)fluoranthene 0.20 U 0.0486 U 0.111 U 0.10 U 0.0498 U 0.0489 U 
Benzo(g,h,i)perylene 0.20 U 0.0486 U 0.111 U 0.10 U 0.0498 U 0.0489 U 
Benzo(k)fluoranthene 0.20 U 0.0486 U 0.111 U 0.10 U 0.0498 U 0.0489 U 
Chrysene 0.20 U 0.0486 U 0.111 U 0.10 U 0.0498 U 0.0489 U 
Dibenzo(a,h)anthracene 0.40 U 0.0486 U 0.222 U 0.20 U 0.0498 U 0.0489 U 
Indeno(1,2,3-cd)pyrene 0.20 U 0.0486 U 0.111 U 0.10 U 0.0498 U 0.0489 U 

SVOCs 
EPA Method 8270 (llg/Lj 
Pentachlorophenol 5 UJ 4.84 U 10 U 5 UJ 5 U 4.81 U 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 5 U 4.84 U 5 U 5 U 5 U 4.81 U 
2,4,6-Trichlorophenol 5 U 4.84 U 5 U 5 U 5 U 4.81 U 
2,4-Dichlorophenol 5 U 2.9 U 5 U 5 U 3 U 2.88 U 
2-Chlorophenol 5 U 0.968 U 5 U 5 U 1 U 0.962 U 
4-Chloro-3-methylphenol 5 U 1.94 U 5 U 5 U 2 U 1.92 U 
Benzo(a)anthracene 5 U 0.968 U 5 U 5 U 1 U 0.962 U 
Benzo(a)pyrene 5 U 0.968 U 5 U 5 U 1 U 0.962 U 
Benzo(b)fluoranthene 5 U 0.968 U 5 U 5 U 1 U 0.962 U 
Benzo(g,h,i)perylene 5 U 0.968 U 5 U 5 U 1 U 0.962 U 
Benzo(k)fluoranthene 5 U 0.968 U 5 U 5 U 1 U 0.962 U 
Chrysene 5 U 0.968 U 5 U 5 U 1 U 0.962 U 
Dibenzo(a,h)anthracene 5 U 0.968 U 5 U 5 U 1 U 0.962 U 
Indeno(1,2,3-cd)pyrene 5 U 0.968 U 5 U 5 U 1 U 0.962 U 
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LW034S LW034S 
P5F0441-06 P5H0701-01 

6/912005 8/16/2005 

0.10 U 0.10 U 
0.10 U 0.10 U 
0.10 U 0.10 U 
0.10 U 0.10 U 
0.10 U 0.10 U 
0.10 U 0.10 U 
0.20 U 0.20 U 
0.10 U 0.10 U 

10 U 5 UJ 

5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
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TOTAL METALS 
EPA 6010/7000 Series (llg/L) 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Magnesium 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

PETROLEUM HYDROCARBONS 
NWTPH-Dx (mg/L) 
Diesel 
Motor Oil 
Lube Oil 

NWTPH-G (mg/L) 
Gasoline 

BTEX 
EPA Method 8260 (llg/L) 
Benzene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Toluene 

TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

Lower Zone Wells: 
LW029D LW029D 

0411047-03 
11/8/2004 

24 

5 U 

21.6 

252 U 
503 U 

100 U 

0.3 U 
1 U 
2 U 
1 U 
1 U 

0502059-01 
2/15/2005 

8.8 
10 U 

35600 

5 U 

10 U 

239 U 

478 U 

106 

0.3 U 
1 U 
2 U 
1 U 
1 U 

LW029D 
P5F0343-05 

6/8/2005 

1 U 
1 U 

1.77 
2 U 
1 U 

0.20 U 
4.59 

2 U 
1 U 
1 U 

8.09 

250 U 

80 U 

1 U 
1 U 
2 U 
1 U 
1 U 

LW029D 
P5H0625-10 

8/15/2005 

3.71 

5.33 

14.10 

250 U 

80 U 

1 U 
1 U 
2 U 
1 U 
1 U 

LW030D 
0411047-05 
11/8/2004 

44.2 

5 U 

319 
525 U 

100 U 

0.3 U 
1 U 
2 U 
1 U 
1 U 

LW030D 
0502059-04 
2/15/2005 

8.4 
10 U 

18500 

5 U 

10.7 

370 

545 

211 

0.3 U 
1 U 
2 U 
1 U 
1 U 
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LW030D 
P5F0441-08 

6/9/2005 

1 U 
1 U 

13.40 

0.20 U 
15.4 

2 U 
1 U 
1 U 

250 U 

80 UJ 

1 U 
1 U 
2 U 
1 U 
1 U 

LW030D 
P5H0625-09 

8/15/2005 
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24.5 

56.7 

250 U 

80 U 

1 U 
1 U 
2 U 
1 U 
1 U 
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TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW029D LW029D LW029D LW029D LW030D LW030D 
0411047-03 0502059-01 P5F0343-05 P5H0625-10 0411047-05 0502059-04 
11/8/2004 2115/2005 6/812005 8/15/2005 11/8/2004 2115/2005 

cPAHs 
EPA Method 8270SIM (llg/Lj 
Pentachlorophenol 
Benzo(a)anthracene 0.0495 U 0.0479 U 0.10 U 0.100 U 0.05 U 0.0508 U 
Benzo(a)pyrene 0.0495 U 0.0479 U 0.10 U 0.100 U 0.05 U 0.0508 U 
Benzo(b)fluoranthene 0.0495 U 0.0479 U 0.10 U 0.100 U 0.05 U 0.0508 U 
Benzo(g,h,i)perylene 0.0495 U 0.0479 U 0.10 U 0.100 U 0.05 U 0.0508 U 
Benzo(k)fluoranthene 0.0495 U 0.0479 U 0.10 U 0.100 U 0.05 U 0.0508 U 
Chrysene 0.0495 U 0.0479 U 0.10 U 0.100 U 0.05 U 0.0508 U 
Dibenzo(a,h)anthracene 0.0495 U 0.0479 U 0.20 U 0.200 U 0.05 U 0.0508 U 
Indeno(1,2,3-cd)pyrene 0.0495 U 0.0479 U 0.10 U 0.100 U 0.05 U 0.0508 U 

SVOCs 
EPA Method 8270 (llg/Lj 
Pentachlorophenol 5.05 U 4.79 U 10 U 5 UJ 4.99 U 5.11 U 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 5.05 U 4.79 U 5 U 5 U 4.99 U 5.11 U 
2,4,6-Trichlorophenol 5.05 U 4.79 U 5 U 5 U 4.99 U 5.11 U 
2,4-Dichlorophenol 3.03 U 2.88 U 5 U 5 U 2.99 U 3.07 U 
2-Chlorophenol 1.01 U 0.959 U 5 U 5 U 0.997 U 1.02 U 
4-Chloro-3-methylphenol 2.02 U 1.92 U 5 U 5 U 1.99 U 2.04 U 
Benzo(a)anthracene 1.01 U 0.959 U 5 U 5 U 0.997 U 1.02 U 
Benzo(a)pyrene 1.01 U 0.959 U 5 U 5 U 0.997 U 1.02 U 
Benzo(b)fluoranthene 1.01 U 0.959 U 5 U 5 U 0.997 U 1.02 U 
Benzo(g,h,i)perylene 1.01 U 0.959 U 5 U 5 U 0.997 U 1.02 U 
Benzo(k)fluoranthene 1.01 U 0.959 U 5 U 5 U 0.997 U 1.02 U 
Chrysene 1.01 U 0.959 U 5 U 5 U 0.997 U 1.02 U 
Dibenzo(a,h)anthracene 1.01 U 0.959 U 5 U 5 U 0.997 U 1.02 U 
Indeno(1,2,3-cd)pyrene 1.01 U 0.959 U 5 U 5 U 0.997 U 1.02 U 
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LW030D LW030D 
P5F0441-08 P5H0625-09 

6/912005 8/15/2005 

0.10 U 0.10 U 
0.10 U 0.10 U 
0.10 U 0.10 U 
0.10 U 0.10 U 
0.10 U 0.10 U 
0.10 U 0.10 U 
0.20 U 0.20 U 
0.10 U 0.10 U 

10 U 5 UJ 

5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
5 U 5 U 
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TOTAL METALS 
EPA 6010/7000 Series (llg/L) 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Magnesium 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

PETROLEUM HYDROCARBONS 
NWTPH-Dx (mg/L) 
Diesel 
Motor Oil 
Lube Oil 

NWTPH-G (mg/L) 
Gasoline 

BTEX 
EPA Method 8260 (llg/L) 
Benzene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Toluene 

TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW032D 
0411052-04 
11/9/2004 

44.6 

13 

600 
501 

105 

0.3 U 
1 U 
2 U 
1 U 
1 U 

LW032D 
0502056-03 
2/14/2005 

9.3 
10 U 

31800 

5 U 

10 U 

579 

500 U 

221 

0.3 U 
1 U 
2 U 
1 U 
1 U 

LW032D 
P5F0343-02 

6/8/2005 

1 U 
1 U 

1.75 
2.49 

0.20 U 
2.83 

2 U 
1 U 
1 U 

9.92 

250 U 

80 U 

1 U 
1 U 
2 U 
1 U 
1 U 

LW032D 
P5H0701-04 

8/16/2005 

30 

69.2 

250 U 

80 UJ 

1 U 
1 U 
2 U 
1 U 
1 U 
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cPAHs 
EPA Method 8270SIM (llg/L) 
Pentachlorophenol 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 

SVOCs 
EPA Method 8270 (llg/L) 
Pentachlorophenol 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 

TABLE 5 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

BELL TERMINAL TANK FARM WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW032D 
0411052-04 
11/9/2004 

0.0498 U 
0.0498 U 
0.0498 U 
0.0498 U 
0.0498 U 
0.0498 U 
0.0498 U 
0.0498 U 

4.89 U 

4.89 U 
4.89 U 
2.93 U 

0.978 U 
1.96 U 

0.978 U 
0.978 U 
0.978 U 
0.978 U 
0.978 U 
0.978 U 
0.978 U 
0.978 U 

Notes: 

LW032D 
0502056-03 
2/14/2005 

0.0478 U 
0.0478 U 
0.0478 U 
0.0478 U 
0.0478 U 
0.0478 U 
0.0478 U 
0.0478 U 

4.76 U 

4.76 U 
4.76 U 
2.86 U 

0.952 U 
1.9 U 

0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 
0.952 U 

mg/L = milligrams per liter (ppm). 
f.lg/L = micrograms per liter (ppb). 

LW032D 
P5F0343-02 

6/8/2005 

0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.200 U 
0.100 U 

10 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 

LW032D 
P5H0701-04 

8/16/2005 

0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.10 U 
0.20 U 
0.10 U 

6.00 UJ 

5.56 U 
5.56 U 
5.56 U 
5.56 U 
5.56 U 
5.56 U 
5.56 U 
5.56 U 
5.56 U 
5.56 U 
5.56 U 
5.56 U 
5.56 U 

U = Indicates the compound was not detected at the given reporting limit 
UJ = Indicates the compound was not detected; the given reporting limit is an estimate 
J = Indicates the compound was identified; the given concentration is an estimate 
Bold font indicates the compound was detected above the laboratory reporting limits 

values indicate an exceedance of SLVs from Table 3-1 of Joint Source Control Strategy (JSCS) 
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TABLE 6 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

PCP PLUME DOWNGRADIENT WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW006D LW006D LW006D LW006D LW006D LW009D 
0411051-07 0502087-06 P5F0553-03 P5H1000-13 P5K0820-06 0411051-02 
11/9/2004 2118/2005 6/14/2005 8/23/2005 11/17/2005 11/912004 

TOTAL METALS 
EPA 6010/7000 Series (llg/Lj 
Arsenic 
Beryllium 1 U 1 U 
Cadmium 1 U 1 U 
Chromium 18.2 7.7 1 U 2.06 1 U 18.2 
Copper 10 U 10 U 2 U 2 U 10 U 
Lead 0.42 0.168 U 1 U 1 U 
Magnesium 17200 
Mercury 0.20 U 0.20 U 
Nickel 5 U 5 U 4.18 7.55 15.5 5 U 
Selenium 2 U 2 U 
Silver 1 U 1 U 
Thallium 1 U 1 U 
Zinc 10 U 10 U 5.23 10 U 8.29 12.4 

PETROLEUM HYDROCARBONS 
NWTPH-Dx (mg/Lj 
Diesel 1900 1570 326 383 452 J 289 
Motor Oil 509 U 514 U 
Lube Oil 517 U 

NWTPH-G (mg/Lj 
Gasoline 918 329 

BTEX 
EPA Method 8260 (llg/Lj 
Benzene 0.3 U 0.3 U 1 U 1 U 1 U 0.3 U 
Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 
m,p-Xylene 2 U 2 U 2 U 2 U 2 U 2 U 
o-Xylene 1.38 1.6 1 U 1 U 1 U 1 U 
Toluene 1 U 1 U 1 U 1 U 1 U 1 U 
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LW009D LW009D 
0502087-07 P5F0553-04 
2118/2005 6/14/2005 

1 U 
1 U 

8.6 1 U 
10 U 2U 

1 U 
12900 

0.20 U 
5 U 2.33 

2 U 
1 U 
1 U 

14.6 8.08 

255 U 250 U 

511 U 

436 109 

0.3 U 1 U 
1 U 1 U 
2 U 2 U 
1 U 1 U 
1 U 1 U 
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TABLE 6 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

PCP PLUME DOWNGRADIENT WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW006D LW006D LW006D LW006D LW006D LW009D 
0411051-07 0502087-06 P5F0553-03 P5H1000-13 P5K0820-06 0411051-02 
11/9/2004 2118/2005 6/14/2005 8/23/2005 11/17/2005 11/912004 

cPAHs 
EPA Method 8270/8270 SIM (llg/L) 
Benzo(a)anthracene 1.04 U 1.02 U 5 U 0.1 U 3.96 U 1 U 
Benzo(a)pyrene 1.04 U 1.02 U 5 U 0.1 U 3.96 U 1 U 
Benzo(b)fluoranthene 1.04 U 1.02 U 5 U 0.1 U 3.96 U 1 U 
Benzo(g,h,i)perylene 1.04 U 1.02 U 5 U 0.1 U 3.96 U 1 U 
Benzo(k)fluoranthene 1.04 U 1.02 U 5 U 0.1 U 3.96 U 1 U 
Chrysene 1.04 U 1.02 U 5 U 0.1 U 3.96 U 1 U 
Dibenzo(a,h)anthracene 1.04 U 1.02 U 5 U 0.2 U 3.96 U 1 U 
Indeno(1,2,3-cd)pyrene 1.04 U 1.02 U 5 U 0.1 U 3.96 U 1 U 

SVOCs 
EPA Method 8270/8270 SIM (llg/L) 
Pentachlorophenol 0.495 U 0.5 U 0.490 U 0.485 U 0.504 U 
2,3,4,6-Tetrachlorophenol 19.8 U 
2,4,5-Trichlorophenol 5.21 U 5.12 U 5 U 5 U 19.8 U 5.01 U 
2,4,6-Trichlorophenol 5.21 U 5.12 U 5 U 5 U 19.8 U 5.01 U 
2,4-Dichlorophenol 3.12 U 3.07 U 5 U 5 U 11.9 U 3.01 U 
2-Chlorophenol 1.04 U 1.02 U 5 U 5 U 3.96 U 1 U 
4-Chloro-3-methylphenol 2.08 U 2.05 U 5 U 5 U 7.92 U 2 U 
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LW009D LW009D 
0502087-07 P5F0553-04 
2118/2005 6/14/2005 

1.01 U 5 U 
1.01 U 5 U 
1.01 U 5 U 
1.01 U 5 U 
1.01 U 5 U 
1.01 U 5 U 
1.01 U 5 U 
1.01 U 5 U 

0.507 U 0.5 U 

5.06 U 5 U 
5.06 U 5 U 
3.03 U 5 U 
1.01 U 5 U 
2.02 U 5 U 
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TOTAL METALS 
EPA 6010/7000 Series (llg/L) 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Magnesium 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

PETROLEUM HYDROCARBONS 
NWTPH-Dx (mg/L) 
Diesel 
Motor Oil 
Lube Oil 

NWTPH-G (mg/L) 
Gasoline 

BTEX 
EPA Method 8260 (llg/L) 
Benzene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Toluene 

TABLE 6 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

PCP PLUME DOWNGRADIENT WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW009D 
P5H1000-12 

8/23/2005 

1 U 
1 U 
1 U 

1.09 

10 U 

250 U 

127 

1 U 
1 U 
2 U 
1 U 
1 U 

LW009D 
P5K0820-05 
11/17/2005 

1 U 
1 U 

1.04 
2 U 
1 U 

0.20 U 
2 U 
2 U 
1 U 
1 U 
5 U 

248 U 

80 U 

1 U 
1 U 
2 U 
1 U 
1 U 
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cPAHs 
EPA Method 8270/8270 SIM (llg/L) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 

SVOCs 
EPA Method 8270/8270 SIM (llg/L) 
Pentachlorophenol 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2-Chlorophenol 
4-Chloro-3-methylphenol 

TABLE 6 
COMPARISON OF GROUNDWATER RESULTS TO JSCS SLVs 

PCP PLUME DOWNGRADIENT WELLS 
NOVEMBER 2004 TO NOVEMBER 2005 

LW009D 
P5H1000-12 

8/23/2005 

0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.1 U 
0.2 U 
0.1 U 

0.490 U 

5 U 
5 U 
5 U 
5 U 
5 U 

Notes: 

LW009D 
P5K0820-05 
11/17/2005 

1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 
1.98 U 

0.505 U 
9.90 U 
9.90 U 
9.90 U 
5.94 U 
1.98 U 
3.96 U 

mg/L = milligrams per liter (ppm). 
f.lg/L = micrograms per liter (ppb). 
U = Indicates the compound was not detected at the given reporting limit 
UJ = Indicates the compound was not detected; the given reporting limit is an estimate 
J = Indicates the compound was identified; the given concentration is an estimate 

values indicate an exceedance of SLVs from Table 3-1 of Joint Source Control Strategy (JSCS) 
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APPENDIX A 
MONITORED NATURAL ATTENUATION EVALUATION 

As part of the source control evaluation, an evaluation was conducted to assess the potential for 

light non-aqueous phase liquid (LNAPL) from the Main Terminal Tank Farm to migrate and reach the 

Willamette River. The assessment used monitored natural attenuation (MNA) parameters and fate and 

transport modeling to determine the migration potential of the LNAPL and evaluate the effectiveness of 

MNA as a source control option. The MNA parameter results [e.g., pH, dissolved oxygen (DO), 

oxidation-reduction potential (ORP), nitrate, and sulfate] were used to evaluate the potential for 

biodegradation to occur under current aquifer conditions. The specific objective of the fate and transport 

modeling was to assess the potential for an upland petroleum hydrocarbon source, present as LNAPL on 

upper zone groundwater in the Main Terminal Tank Farm area, to impact the Willamette River after 

taking into consideration the MNA conditions. The following sections describe the results of the MNA 

evaluation. 

MNA PARAMETER MEASUREMENTS 

Water quality parameters, including pH, DO, and ORP, were measured for six months between 

July and December 2005 at 24 wells within the Main Terminal Tank Farm area and 14 wells within the 

Bell Terminal Tank Farm area to evaluate MNA processes at the Terminal (Table A-I). The water 

quality parameters were collected prior to purging the wells using a water quality meter probe inserted 

into the well. In addition, nitrate and sulfate were sampled and analyzed in select wells in February and 

August 2005; these results are provided in Table A-2 of this appendix. MNA parameters for the August 

2005 event are shown on Figure A-I. 

The following paragraphs discuss trends observed in the MNA data. For purposes of the MNA 

evaluation, the discussion focuses on two groundwater flow paths within the Main Terminal Tank Farm 

area: the first flow path (flow path 1) includes wells LW-2lS (where product has consistently been 

observed), N (where product has been observed intermittently, but not currently), LW-22D, and LW-36D 

(shoreline well); the second flow path (flow path 2) includes wells LW-27S (where product has 

consistently been observed), LW-24D and LW-37D (shoreline well). For both flow paths, well LW-40D 

(for pH, DO, and ORP) or well LW-lS (for nitrate and sulfate) are included to represent groundwater 

conditions outside the area of impacted groundwater. The MNA data were evaluated in two ways: 

1) concentrations over time and relative to groundwater elevation to determine if there are seasonal 

influences related to these factors, and 2) concentrations along the two flow paths to assess whether 
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changes occurred between wells outside and within the area of impacted groundwater (referred to herein 

as the "plume area"). 

Generally, pH values ranging from 6 to 8 are considered favorable for microbial populations 

known to degrade petroleum hydrocarbons (Chevron 1995). The pH measurements collected in the Main 

Terminal Tank Farm area during the 6-month period between July and December 2005 for the two flow 

paths ranged from 6.16 to 7.72 (Figures A-2 and A-3), which are within the favorable range for 

biodegradation to occur. A rise or fall in pH values within the area of the dissolved phase plume for 

petroleum hydrocarbons (e.g., gasoline- and diesel-range), as compared to the area outside the dissolved 

phase plume, may be indicative of biodegradation since respiration and decomposition processes have a 

tendency to alter pH. As shown on Figures A-I through A-5, pH values in the downgradient shoreline 

wells tend to have higher pH values than those within the area of dissolved phase contamination for most 

of the measurement events, particularly for flow path 2. Values in well LW-40D located outside the area 

of impacted groundwater are less definitive in determining trends along the flow paths. The pH values 

may indicate that biodegradation is occurring; however, because there is not a definitive indication of 

change in pH values between wells inside and outside of the dissolved plume area, pH cannot be used to 

conclusively determine MNA conditions. 

A reduction in the concentration of DO in groundwater within the dissolved phase plume, as 

compared to the area outside the dissolved phase plume, can also be indicative of biodegradation 

processes occurring, since microbes utilize oxygen during aerobic biodegradation of petroleum 

hydrocarbons (Chevron 1995). Aerobic biodegradation can typically occur at concentrations as low as 

1.0 mg/L; a DO concentration below 0.5 mg/L typically indicates an environment more suitable for 

anaerobic degradation (EPA 1995). The DO concentrations measured in the Main Terminal Tank Farm 

area between July and December 2005 (Figures A-6 through A-9) indicate that groundwater within the 

area of dissolved petroleum contamination (with exceptions during the July 22, 2005 event) is 

predominantly in an anaerobic state (DO less than 0.5 mg/L) and is slightly aerobic (DO greater than 1.0 

mg/L) within the wells outside the area of impacted groundwater (Figures A-8 and A-9). The slightly 

aerobic conditions in the shoreline wells may also be a reflection of the influence by the river water 

chemistry during periods of river recharge which may create a more oxygen-rich environment. As shown 

on Figures A-8 and A-9, DO concentrations tend to decrease as the groundwater passes through the area 

of dissolved contamination and then "rebound" at the downgradient locations outside of the area of 

contamination and near the river, which may be indicative of aerobic biodegradation occurring during this 

time period. For some events, the DO appears to represent more anaerobic conditions (August 30 and 

October 26, 2005 events), as reflected by the less dramatic change in DO between the wells within and 

outside of the area of impacted groundwater. The nitrate and sulfate results provide further evidence of 
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anaerobic biodegradation, as discussed below. The variability in DO concentrations over time between 

measurement events may reflect some seasonal fluctuations as demonstrated by the slight correlation 

between the DO measurements and groundwater elevations, but may also reflect some equipment 

variability because of instrument sensitivity (Figures A-6 and A-7). These observations are supporting 

evidence that biodegradation processes are likely occurring within the area where petroleum 

hydrocarbons are observed in groundwater. 

Following depletion of DO in a system, nitrate may be used as an anaerobic electron acceptor for 

biodegradation through the process of denitrification. Similar to DO, areas within the dissolved phase 

plume with lowered nitrate concentrations, compared to background, would indicate that anaerobic 

biodegradation is occurring in those areas. After DO and nitrate have been depleted, sulfate may be used 

as an anaerobic electron acceptor for anaerobic biodegradation via sulfate reduction. During the process 

of sulfate reduction, sulfide is produced and sulfate concentrations in groundwater decrease within the 

dissolved phase plume. Nitrate and sulfate concentrations were measured during events in February and 

August 2005 for wells along an approximate groundwater flow path between wells LW-lS and LW-36D 

(Figures A-I and A-lO and Table A-2). Well LW-lS represents upgradient conditions, wells LW-2lS, N, 

P, Q represent conditions within the dissolved plume (the extent of the benzene plume is shown on Figure 

A-lO), and wells LW-22D and LW-36D represent conditions downgradient of the plume. As shown on 

Figure A-lO, nitrate and sulfate concentrations decrease dramatically between the upgradient well (LW

IS) and within the plume area (N). For the August 2005 event, a rebound in nitrate and sulfate 

concentrations is also evident downgradient of the plume in the shoreline well. These results likely 

indicate that anaerobic biodegradation was occurring during this time frame. For the February 2005 

event, nitrate concentrations were not detected within the plume area and at the downgradient wells, while 

sulfate increases dramatically in the downgradient well and then decreases again at the shoreline well. 

These results may indicate that anaerobic biodegradation processes may have sufficiently depleted the 

limited amount of nitrate available in the groundwater which precludes denitrification processes from 

being an effective means of anaerobic biodegradation. However, based on the upgradient and 

downgradient concentrations of sulfate, anaerobic biodegradation utilizing sulfate reduction may be an 

ongoing process. The decrease in the sulfate concentration at the shoreline well may indicative of the 

influence of dilution from river water. Other anaerobic biodegradation processes (e.g., iron reduction and 

methanogenesis) have not been fully evaluated and may provide additional means for decreasing 

petroleum impacts. 

The ORP measured in groundwater is generally positive under oxidizing conditions and negative 

under reducing conditions (Chevron 1995). As biodegradation occurs and oxygen is consumed, the 

groundwater becomes more reducing and the ORP of the water decreases. Therefore, a decrease in ORP 
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values within the area of a dissolved phase plume, as compared to the area outside the dissolved phase 

plume should indicate the occurrence of aerobic biodegradation. As would be expected with low DO 

concentrations, ORP measurements were typically negative throughout the terminal, indicating mostly 

reducing conditions in the upper and lower zones with the higher values occurring at locations closer to 

the river and outside the area where petroleum constituents were detected in groundwater, and the lower 

values occurring within the area where petroleum constituents are detected (Figure A-ll through A-14). 

As shown on Figures A-13 and A-14 for the two flow paths described earlier, ORP measurements in the 

shoreline wells located closest to the river (LW-36D, LW-37D) and in wells located outside of the 

dissolved phase plume (e.g., LW-40D) typically tend to be higher than those within the plume area or at 

locations where petroleum constituents are observed at detected concentrations, indicating that 

groundwater is in a reduced state. Similar to DO, the wells adjacent to the river may be influenced by 

river recharge which may create more oxidizing conditions, and the wells outside of the plume area may 

be more oxidative because of the higher DO concentrations. 

The combined results for the MNA parameters indicate that anaerobic biodegradation processes 

(and possibly some aerobic biodegradation during certain times of the year) have occurred within the 

areas where petroleum hydrocarbons are observed in upper and lower zone groundwater within the Main 

Terminal Tank Farm area. The biodegradation processes appear to have attenuated migration of LNAPL 

and petroleum constituents before reaching downgradient locations near the point of groundwater 

discharge to the river. Additional MNA measurements are necessary to determine whether anaerobic 

biodegradation will continue without augmentation of the supply of electron acceptors. 

FATE AND TRANSPORT MODELING 

To evaluate whether there is a potential for LNAPL observed in upland wells to migrate to the 

river, a fate and transport model was used that takes into account the effects of natural attenuation. A 

description of the model software and the modeling results are provided in the following sections. The 

results of the model are then used with the results of the MNA measurements to assess whether there is a 

potential for natural attenuation to prohibit migration ofLNAPL from the Main Terminal Tank Farm area 

to the river. 

Description of Natural Attenuation Software 

The Natural Attenuation Software (NAS) model was used for the fate and transport modeling for 

the MNA evaluation (Widdowson et. aI). The NAS model was developed by Virginia Institute of 

Technology and the United States Geological Survey for the U.S. Navy, and was designed to calculate the 
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period of time required to achieve site-specific remediation goals at sites contaminated with either fuels or 

chlorinated solvents. The NAS model can be used to estimate distance of stabilization (DOS), time of 

stabilization (TOS) or time of remediation (TOR) for a particular contaminant. The DOS function can be 

used to estimate a required target source concentration to meet preliminary screening levels at a 

designated point of compliance within the required time for the plume to meet the screening levels after a 

source cleanup. The TOS function can be used to estimate the maximum distance from the source at 

which preliminary screening levels can be met without remediation. The TOR function can also be used 

to estimate the required time to meet preliminary screening levels in the source area with or without 

partial or full removal of LNAPL. 

The following parameters are entered into the model: 

• Site specific hydrogeology (hydraulic conductivity, hydraulic gradient, total porosity, 
effective porosity, and groundwater velocity) 

• MNA parameters (e.g., DO, nitrate, and sulfate) 

• Contaminant concentrations (benzene, toluene, ethylbenzene, xylenes, and naphthalene) 

• Preliminary screening levels at the point of compliance (for the model, equivalent to the JSCS 
screening levels at the shoreline wells). 

The model estimates groundwater flow rates, biodegradation rates, and sorption properties. 

Analytical solutions are used to calculate the DOS/TOS. Using the preliminary screening levels at the 

point of compliance, the NAS model calculates the maximum allowed source zone concentration and 

estimates the required time (TOS) to reach that concentration after the source area has been remediated. 

In contrast, a numerical solution (SEAM3D and MODFLOW) is used for the TOR approach to determine 

the required time for LNAPL to dissolve and a source compliance concentration to be reached with or 

without partial or full removal of the LNAPL. 

NAS MODEL PARAMETERS AND ASSUMPTIONS 

Site-specific data, including hydraulic conductivity, hydraulic gradient, and porosity, collected 

during the Phase II and Phase III remedial investigations (Rl) was used for the model. Previous field data 

collected during the Phase II Rl was used to approximate the hydrogeologic conditions. Hydraulic 

conductivity data that were previously estimated through sluglbail tests and pumping tests were used in 

the model, including a minimum value of 44 ft/d, a maximum of 156 ft/d, and an average value of 82.3 

ft/day (Landau Associates 2001). The overall horizontal hydraulic gradient was established by estimating 

the gradient between the wells along the pathway for the August 2005 event. The minimum and 

maximum values (0.0014 and 0.0158 ftlft, respectively) were directly used for the model. The average 
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for the entire flow path (0.009 ft/ft) was estimated by calculating the average for the upper and lower zone 

along the pathway and thereafter predicting a normalized total value. Furthermore, total organic carbon 

(soil) measured in March 1997 at LW-006D (0.084%) and LW-OOlS (0.65%) was used as the best 

estimate for the model. Freeze and Cherry (1979) estimates the total porosity of sand to be between 0.25 

and 0.50, and for this model a porosity of 0.4 was chosen. The effective porosity number chosen was 0.3, 

as estimated in the Phase II RI report (Landau Associates 2001) for calculation of groundwater velocities. 

For the purposes of the model, the source zone was estimated to have a length and width of 50 ft for both 

Nand LW-2lS. Boring logs and groundwater elevation data history was utilized to determine the source 

depth which was estimated to be equivalent to the saturated thickness of the upper zone, 4.55 ft at LW-

02lS and 2.31 ft at N. 

Similar to the evaluation for the MNA parameters, a groundwater flow path (flow path 1), 

including wells LW-2lS (where LNAPL is currently observed), N, P, and Q (where LNAPL has 

historically been observed), LW-22D, and LW-36D was used. The point of compliance was considered 

as the shoreline well (LW-36D), located downgradient of wells LW-2lS, N, P, Q, and LW-22D. Flow 

path 2, used for the MNA parameter discussion in the previous section, was not used for the fate and 

transport model because two of the three wells along the flow path had nondetected concentrations of 

BTEX and naphthalene and the model could not run reliably with these concentrations. 

Using flow path 1, two model scenanos were run: one scenario where well LW-2lS was 

considered representative of the source zone, and a second scenario where well N was considered 

representative of the source zone. The source zone wells were chosen based on the historical or current 

presence of LNAPL in these wells and their location upgradient of the point of compliance well. For the 

purposes of the model, the area including the wells within the flow path was assumed to be a single 

hydrogeologic unit (i.e., not to be divided into an upper and lower zone) under the assumption that upper 

zone groundwater in the area where LNAPL is observed flows across the confining unit into the lower 

zone and discharges to the river near where the point of compliance well is located. Model parameters 

and model results are presented in Appendix B. 

For the purposes of the model, the remediation goals are analogous to the JSCS SLVs for BTEX 

and naphthalene, as presented in the following table. 
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JSCS SLVS USED AT POINT OF COMPLIANCE, WELL LW-36D 

Compound JSCS SLVs {J.tglLf 

Benzene 5.1 

Toluene 9.8 

Ethylbenzene 7.3 

Xylenes 13 

Naphthalene 0.2 

(a) DEQ and EPA 2005 

Product has consistently been detected in well LW-2IS and therefore, groundwater samples have 

not been collected and BTEX and naphthalene have not been measured. The NAS model does not 

estimate transportation of LNAPL; therefore, saturated aqueous concentrations for the constituents were 

assumed and used in the model. Five different sets of contaminant data measured between August 2004 

and November 2005 were used to set up the model. The data collected in during the August 2005 (third 

quarter) sampling event was mainly used for this discussion, because that event included the largest and 

most complete data set. 

The August 2005 MNA data indicate very low levels of oxygen and nitrate at concentrations near 

or below the laboratory reporting limit; sulfate concentrations are low within the area of impacted 

groundwater, but increase at the wells located upgradient and downgradient of the impacted area (Figures 

A-I and A-IO). These data indicate that sulfate-reducing anaerobic biodegradation processes may be 

occurring along the flow path and the higher concentrations of petroleum constituents correlate with the 

lowest concentrations of sulfate It is possible that two redox zones exist in the area of the plume, and 

measured data at other dates have indicated that slightly aerobic zones might exist outside the area of 

impacted groundwater or at the shoreline well (LW-36D), possibly due to river influences. However, 

using redox data from only five wells, NAS will be able to provide the best approximation if the area is 

treated as one zone. For example, if only LW-36D is considered aerobic in the model, NAS tries to 

calculate the decay rate for that condition, but with only one well in the aerobic zone the model 

extrapolates from that point using only one point, and can therefore not produce reliable results. 

After data along the pathway is entered into the NAS model, the model is used to estimate if the 

preliminary screening levels (Jses SLVs) would be met at the point of compliance, which would be the 

case if the DOS was less than the distance between the source and the point of compliance. If the model 

estimates that they will not be met, the next step for NAS is to estimate reduction goals at the source zone 

and the time requirement after reduction until 50 percent breakthrough and equilibrium has been met at 
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the point of compliance (TOS). If a known amount of NAPL exists at the source zone, an option is to 

calculate the time to reach a chosen aqueous concentration after a known amount of NAPL is removed 

from the source zone (TOR). 

NAS MODEL RESULTS 

The NAS model results indicate that no reduction in concentrations of the compounds modeled at 

any wells along the designated pathway (LW-2lS, N, P, Q, LW-22D) is required to meet preliminary 

screening levels at LW-36D, whether the source well is considered to be LW-2lS or N (Appendix B). 

Well N is located about 225 ft closer to the river along the groundwater flow path than LW-2lS. The 

contaminant data supports this conclusion, showing a rapid consistent decay of total BTEX and petroleum 

constituents along the flow path. This conclusion is also supported by the MNA parameter data that 

indicate that anaerobic biodegradation (sulfate reduction) is likely occurring within the area of the 

dissolved contamination. 

Furthermore, to test the sensitivity for measurement errors and other factors that might influence 

the results, a few different scenarios were evaluated. The hydraulic conductivity, hydraulic gradient, 

source volume and contaminant concentrations were each increased by 20, 50 and 100 percent. The 

output results were still the same (i.e., no reduction in groundwater concentrations required). In addition, 

contaminant concentrations for well LW-36D were excluded to evaluate if the model would be more 

conservative, but the results still indicated that no reduction in groundwater concentration is required. 

Finally, different redox conditions were chosen (still only using one zone, i.e., same condition in all 

wells) with no change in the results. 

Because the model predicts that no reduction in concentration is required to meet the preliminary 

screening levels, TOS and TOR are not estimated. The DOS was determined for individual BTEX 

constituents and naphthalene using both wells LW-2lS and N to represent the source zone. As shown on 

Figures A-15 through A-24, in every case the model predicts that the distances between the source zone 

and where preliminary screening levels are estimated to be met are less than the distance between the 

source and the point of compliance or shoreline well. Using well LW-2lS to represent the source zone, 

with the distance between the source zone and the point of compliance equal to about 440 ft, predicted 

DOS values ranged from 240 to 360 ft. Using well N to represent the source zone, with the distance 

between the source zone and the point of compliance equal to about 265 ft, predicted DOS values ranged 

from about 32 to 130 ft. The use of saturated aqueous concentrations for contaminants within the source 

zone at LW-2lS versus measured groundwater concentrations at N is likely the reason why the predicted 

DOS values are greater for the case where the source zone is farthest from the point of compliance. 
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Facility Name: Time Oil Northwest Terminal 
Site Name: 

Additional Description: LW-021 S as source zone 

: Hydrogeologic Data and Contaminant Transport Calculations 

I Maximum 

156.0 

0.0158 

Average 

82.3 

Minimum 

44.0 

0.0014 

Length: feet 
Time: days 
Mass: pounds 

NAPL Source 

NAPL Source Length [ft] 50.0 

NAPL Source Width [ft] 

Hydr. Conductivity [ft/d] 

Hydraulic Gradient [ft/ft] 

Total Porosity H 
Effective Porosity [-] 

Groundwater Vel. [ft/d] 

0.009 

0.4 

0.3 

2.469 

Contaminated Aquifer Thickness [ft] 

50.0 

4.6 

8.216 0.205 

, 
]Contaminant Source Specifications 

I Conc NAPL 

Source Component Profile Constituent 

Total BTEX True True 

Benzene True True 

Toluene True True 

Ethylbenzene True True 

Xylene True True 

Naphthalene True True 

Other Aromatics False True 

Aliphatics False True 

Dispersion Parameters 

Estimated Plume Length [ft] 406.0 

Longitudinal Dispersivity [ft] 16.19 

Dispersivity Ratio H 20.0 

Transverse Dispersivity [ft] 0.81 

, 
iSorption Parameters , 
I Fraction Org. Carbon H 

I 

Maximum 0.0065 

Average 0.001 
I 
I Minimum 0.0008 I 



Total BTEX Benzene Toluene Ethylbenzene Xylene Naphthalene 

[Ukg] 300 83 300 1100 830 1300 

Retardation Factor [-] 

Maximum 11.34 3.86 11.34 38.9 29.59 45.79 

Average 2.59 1.44 2.59 6.83 5.4 7.89 

Minimum 2.34 1.37 2.34 5.9 4.7 6.79 

I 

]contaminant Concentration Profiles (8/21/2005) 

I Distance Total BTEX Benzene Toluene Ethylbenzene Xylene Naphthalene 

Well Name [ft] [lJg/L] [lJg/L] [lJg/L] [lJg/L] [lJg/L] [1J9/L] 
LW-21S 0 2612000. 1750000. 535000. 152000. 175000. 31700. 

N 174 3902. 419. 107. 898. 2478. 91.2 

P 196.5 2859.2 2780. BD BD 79.2 BD 

Q 220 741.2 706. 13.9 7.1 14.2 BD 

LW-22D 347.5 BD BD BD BD BD BD 

LW-36D 439.5 BD BD BD BD BD BD , 

i 

I Redox Indicator Concentration Profiles (8/21/2005) 

Nitrate Iron(ll) Sulfate Redox I Distance Oxygen 

i Well Name [ft] [mg/L] [mg/L] [mg/L] [mg/L] Condition 

N 174 0.17 BD NS BD S04/C02-red. 
p 196.5 0.08 BD NS BD S04/C02-red. 

Q 220 0.06 BD NS BD S04/C02-red. 

LW-22D 347.5 0.14 BD NS 706 S04/C02-red. 

LW-36D 439.5 0.13 BD NS 1.88 S04/C02-red. 
I 

jAttenuation Rates 
! Total BTEX Benzene Toluene Ethylbenzene Xylene Naphthalene 

[NAC (Single Zone) [11ft] 0.0355 0.0356 0.0481 0.0286 0.038 0.0328 

Decay Rate [1/d] 

Maximum 0.459 0.4617 0.703 0.3445 0.5035 0.4123 

Average 0.1379 0.1388 0.2113 0.1035 0.1513 0.1239 
OJ 

Minimum 0.0115 0.0115 0.0176 0.0086 0.0126 0.0103 N 
--I 
0 
-->. iTime of Stabilization(TOS) and Max Source Conc. Calculations 
0 
.j::>.. 

,..-... 
CD 

'-"" 
0 
-->. 

01 
-...J 
W 
W 
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to POC [ft] 439,5 

RCC 

Contaminant [[Jg/L] 

Total BTEX 50000,0 

Benzene 5,1 

Toluene 9,8 

Ethylbenzene 7,3 

Xylene 13,0 

Naphthalene 0.2 

of Remediation(TOR) Calculations 

Mass 

NAPL Component Fraction[-] 

Total BTEX 0,00 

Benzene 0,01 

Toluene 0,08 

Ethylbenzene 0,05 

Xylene 0,12 

Naphthalene 0,01 

Source Reduction 

Cone [[Jg/L] 

Well Current 

1 2612000 

1750000 

535000 

152000 

175000 

31700 

Solubility Molecular 

[mg/L] Wght[g/mole] 

0.0 0.0 

1750,0 78.1 

535.0 92,1 

152,0 106.2 

175,0 106.2 

31,7 128.2 

Target Maximum 

Time of Stabilization [years] 

Breakthrough Time 

Average Minimum Maximum 

Time to Equilibrium 

Average Minimum 
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Facility Name: Time Oil Northwest Terminal 
Site Name: 

I 

Additional Description: N as source zone 

IHydrogeologiC Data and Contaminant Transport Calculations 

Maximum Average Minimum 

Hydr. Conductivity [ftld] 156.0 82.3 44.0 

Hydraulic Gradient [ftlftJ 0.0158 0.009 0.0014 

Length: feet 
Time: days 
Mass: pounds 

NAPL Source 

NAPL Source Length [ft] 50.0 

NAPL Source Width [ft] 50.0 

Total Porosity H OA 
0.3 

Contaminated Aquifer Thickness 2.3 

Effective Porosity H 
I Groundwater Vel. [ftld] 8.216 
I 

I 
IContaminant Source Specifications 
I 
I 
I 

Conc I 
! 

Source Component Profile 

Total BTEX True 

Benzene True 

Toluene True 

Ethylbenzene True 

Xylene True 

Naphthalene True 

Other Aromatics False 

Aliphatics False 

Parameters 

Estimated Plume Length [ft] 232.7 

Longitudinal Dispersivity [ft] 12.04 

Dispersivity Ratio [-] 20.0 

Transverse Dispersivity fftl 0.60 

Parameters 

Fraction Org. Carbon [-] 

Maximum 0.0065 

Average 0.001 

Minimum 0.0008 

2A69 0.205 

NAPL 

Constituent 

True 

True 

True 

True 

True 

True 

True 

True 



Total BTEX Benzene Toluene Ethylbenzene Xylene Naphthalene 

Koc [Llkg] 300 83 300 1100 830 1300 

Retardation Factor [-] 

Maximum 11.34 3.86 11.34 38.9 29.59 45.79 

Average 2.59 1.44 2.59 6.83 5.4 7.89 

Minimum 2.34 1.37 2.34 5.9 4.7 6.79 

Concentration Profiles (8/21/2005) 

Distance Total BTEX Benzene Toluene Ethylbenzene Xylene Naphthalene 

Well Name [ft] [lJg/L] [1J9/L] [1J9/L] [lJg/L] [lJg/L] [lJg/L] 

N 0 3902. 419. 107. 898. 2478. 91.2 

P 22.5 2861.2 2780. 1. 1. 79.2 2. 

Q 46 741.2 706. 13.9 7.1 14.2 BD 

LW-22D 173.5 BD BD SD BD SD SD 

LW-36D 265.5 BD BD SD BD SD BD 

Indicator Concentration Profiles (8121/2005) 

Distance Oxygen Nitrate Iron(lI) Sulfate Redox 

Well Name [ft] [mg/L] [mg/L] [mgfL] [mg/L] Condition 

N 0 0.17 BD NS BD S04fC02-red. 

p 22.5 0.08 BD NS BD S04/C02-red. 

Q 46 0.06 BD NS BD S04/C02-red. 

LW-22D 173.5 0.14 BD NS 7.06 S04/C02-red. 

LW-36D 265.5 0.13 BD NS 1.88 S04/C02-red. 

Rates 

Total BTEX Benzene Toluene Ethylbenzene Xylene Naphthalene 

0.0362 0.0583 0.0432 0.1038 0.1119 0.1698 

Maximum 0.4278 0.8149 0.5394 1.9185 2.158 4.2453 

Average 0.1285 0.2449 0.1621 0.5765 0.6485 1.2758 

Minimum 0.0107 0.0204 0.0135 0.0479 0.0539 0.1061 
OJ 
N 
--I of Stabilization(TOS) and Max Source Cone. Calculations 
0 
-->. 

0 
Distance to POC Iftl 265.5 .j::>. 

,..-... 
CD 
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RCC 

Contaminant [\Jg/L] 

Total BTEX 1.0 

Benzene 5.1 

Toluene 9.8 

Ethylbenzene 7.3 

Xylene 13.0 

Naphthalene 0.2 

of Remediation(TOR) Calculations 

NAPL Component 

Total BTEX 

Benzene 

Toluene 

Ethylbenzene 

Xylene 

Mass 

Fraction[-] 

0.00 

0.01 

0.08 

0.05 

0.12 

0.01 

Well 

1 

2 

Solubility 

[mg/L] 

0.0 

1750.0 

535.0 

152.0 

175.0 

31.7 

Source Reduction 

Conc [\Jg/L] 

Current 

3902 

2780 

107 

898 

2478 

91 

Molecular 

Wght[g/mole] 

0.0 

78.1 

92.1 

106.2 

106.2 

128.2 

Target Maximum 

Time of Stabilization [years] 

Breakthrough Time 

Average Minimum Maximum 

Time to Equilibrium 

Average Minimum 
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SUelD 

McComdck .& Baxter 
Creosotlng Company 

LO. M~arland Wood 
Treatlng F'adllty 

Unl-on ?lc!6c Rail(o:a:d Sila 

Moun-l3m Fir lumb(Jf Co.. 
mc..Slte 

Date of ROD (01-1 

Mard11996 
Amended Ma.rch 1998 

jQi"nt.lyw1"th EPA R&9~on 
,~ 

May 1996 

Mol<h 1996 

OecembE:J" 1007 
Amende<lApril1998 

~11OO1lROO:wmmal)'.:d.3 111lr.ZOO1 

SUMMARY OF RELEVANT OREGON SITES' RECORDS OF DECISION Page '1of2 

SdI C!e;:I1U~__ Sas!$ 9{§.gl :Cleanup-~_ Sc)1L8~rlte4f Gqfl1PQl1.e,n'!S. GI'OIJ"ndv.r.!ter Cleanup Goa~s Sasi$- .oL Grc:mndwBte..- C!eanup Goals ~roondYr.!:le!" Rim1edy Components 

Arse.nlc::8 mglkg 
PCP, 5. "'glkg 
ePAHs; 1 "'glkg 
DlnxinsiFlIfat'JS: 4x1:0~ mgncg TEQ 

NA 

NA 

Oloxhu/Furaru.:1.9xU...s m-g1kg tEO: 
PCP, ij.9 mglkg 
pces; 7.5 mglkg 
ePAHs (oiled roads) . 
8anM(a}p~-e.ne: 0.9 mQl1(g 
8erJ.lu{a)anthraool1'ii1: $ m9l'kg 
aeru:-o{b}fl:uornnlti-en~ 9 ~O 
01benz(a,h):anthra-oone: 0-.9 ~g 
!ndeno(123-cd}p)'reno; 9 mglkg 

c? AHs (aU othe-r' atea.s) 
Bon",{.l!'i1.", 0.1 mglkg 
eet1ZQ(aJanthf.acene~ 1 mgikg 
9emo(bltiuoran!hen.e: 1 mSlk9 
moolU:(a.h)aMhrecene~ 0,1 m{Vlo:g 
IndonQ[12'kd)p)'ren.; 1 mglkg 

Lead~ 2,-/)00 mglkg. 

H.a~Ith-b~ed $l:al'ldafds based on 
futLll'8 ~ndlJ.stria! land use al :!he sUa. 

NA 

NA 

H-aaUh .... b<Jsed iSEiilmfards based on 
ru!;,)re lndust1:al ~I'ld use at t11e site. 
O{llional standards based on future 
resf.de.ntli=d land u.se with no 
institutfonal oon'!rQ~ requirements were 
also presented In lIle ROD, but are flol 
s:hovm n-ere. 

i. Excavation of soi! tOU-oote<:I by QlfLsi"le 
trearlmenl (If TCLP hazardous wasta 
arteria ara exceeded) and disposa~ at a 
RCRAopennmoo ha.zafdous waste 
facility. 
2. Capping 01 virtually entire sFte. 

:t InsHtufiomd oonltQl$ (deed "oti~$, 

land use restrld:ions, cap maintenance, 
etc.). 
Note~ So~! remedy ~aves COOiamlC13lE:d 
soli under -cap 'Ni\l:i .::;onc;entrations 
e:xCfmdfl"lg ~ cje~ml.!p goals. 

1. l.nstilutloml oonUois (landuS-e 
reslricUons ana surface; pavilig/gravel 
mai!itfillanca). 
No soil deanup revel,:) estab!ishfld: 
remedy ~eavru up I:a 47 mglkg PCP, 
6500 mglkg tola! PAHS, and 2.18 ug!kg 
TEO dioxlnslfurans .al depths up to 10 ft 
aGs. 

1. fll-sHu bloremedia'i!on. 
2. losliil.rllana~ 00!11rds (sjte :;;u:mss 
CX!rt!rot.s, land USB restrictions, spm 
(':[)I'I!rolp!.'an.E:tc.). 
No soil deanup ~ev.ef .established; 
remedy leave'i up to 8 mglkg pcp in 
surfao:! soil (04 l!1c11os BGS) and u~ I<> 
3000 u'l)/kg. CPAH::; In subsurface soU (I). 
15~BGS) 

1. S(Jj1t!vsb!ng. 
2 C1pplng. 
3. 111slirulioo21 COfIuols (!and lJSe 
:re:s'lrlc::tlans and cap malnternmc:::a-). 
No!t!: SQI fflrr:~y leaves o:mta.rrd"3ted 
:soill.lnd~ cap wtth OOl'teentr.alions 
~edlng the deanup gools. 

T""" PAH$'43 mgll.. 
PCP; 5 mg/l.. 
Dio!dnsJFurans: .2.x10·~ mg/l TEQ 

Mienlc ~II): 1 mgJL 
Chromiwn (IU): 1 mgil.. 
Coppor; 1 mgII. 
Zinc:: 1 mgIL 

PCP: 0.001 mgIL 
2.4.5-inOOlOrophE:IiOI: 0.730 m¢ 
2.4,:S-Trichlorophenol; n.OO8 fI1SIl. 
2,4-0te:h!o{ophend; 0.110 rngfl 
Naphlha!ane: 0.150 mg11.. 
Benzo(a)anttlracene-: {tOOO1 mgIL 
Cluysene: 0.0002 mgIL 
Dioxln:siF-urans! 3.0x10~ mglt.. TEa 

Ar.;.enio: (J.«l mgIL 
Chromium: 0.11) mgr'L 
Copper:. 1.3 mgIL 
PCP; 0.001 mgIL 
B<nzo(ajanlhraoone: 0.0001 mgll.. 
Chrysene: 0.0002 mgII. 
Bonzo(a)p)'reOe: 0.0002 mgIL 
Senz,o(b :and k)ftuoran!hcne: 0.0002 mgfk 
O~be.ru:o{:a.h]:anthracene: .0.0003 mgli,. 

'od"'''(12l-«l)p)'rene: 0.0004 mgll.. 
Noplllholane; 0.15 mgll.. 

Ons1te: Cleanup GoalS 
PCP: O~1l25 mgIL 
Totol Tri<:hIOnlj'llleoo!: 3.07 mgIL 

2.'.'Hrlc;I1Iorophono" 0.021 mgll.. 

Offsilft Cfearnm Goois 
PCP, 0.01102 mgIL 
Total Tri<:hl<>to!>henoi: 0.331 mgll.. 
2.4.6-Tnd'llompbenol! Q.0042 mgA. 

Protectioo of aquaHc Ol'ganfsfflS. 

~eslorab'an af groundwaler to drinkillg 
wafer standards. Oeanup goals ara 
oo:$ed On MCLs Or heautrbased 
:St:lIldaods. 

Re-sklra-Uon of groundwater to drirc!o'Jng 
water standards. -Cleanup g.oa(s ate 
based on MCLs.o~ h.ea!th-based 
standards. 

C1e.mup g'>afs based' on reskJration of 
9""""'walerl<> drinldng _,quail", 
ba$!!-d co ~plab!e risk !ewIs for' 
Indus~ exposure (cr'J;Sita) and 
resldenti:;1 (I,XpOSUR) (uff$ite). 

1, Pwe-phaseNAPland 
contaminated groundwaler extraction. 

2 Oool:te: gr'(Jl.m;dwa~ef treatment and 
dis;<:ho'!le. 
3. On-sHe NAPl treatmE:t'lfa/1.d 
d1$PQSa~. 
4. Groundwater and SURaQe wa!er 
monitoring. 
5. institutionai CQlitro1s rSroundwal-ef 
IJsero.:;;bi-c::liol'1$), 

1. Pum-p"""olNAPt 3M 
contaminated grool1dwater ema,;;I;ion. 
2. On-site groundwater treatmenl 
3. In-situ air $'parg~1't9 \:'Ih(Jre pcp 
I';Ol'!etmt;al$ons are gteaLet than 100 
ugil. and no lNAPL 1.$ pre.s'!!nl 

4. Nab,i~ aUeI'lU300n where pcp 
o)!'I:t:eoll'atlona are 1-100 u-gIL 
5, L",ng--t6rm groundwater and surface 
v.taler mooitOOng. 
6, l!'I$tihitiooai oonlrols (groundwater 
use and land use. re$tri(:Ii:Of'ls). 

1. Pure-phase NA?Land 
!:Ontam~n.ated !lr'OOtJdwa!er .emc!.ion, 
2. Ol'LSile groundwater Ileatment -311!j 
re!nj-ecti-oo 10 subsurface-. 
3. long·term groundwaw monitoring. 
4. in.stihrlil)fla! cxmb'.;)!a (rt!$tcictions an 
use (]fgrQt.u'ldwatar attha-sUe). 

1. GroondwaCel' e)l:1J'adiO!1. 
2. OnoSite groundwater treattnenl 
3. N:awoal aUenuallon ...mere PCP 
c:oncantrations.are~than10 ugI1... 
4. Institutional oonlrols (groundwater 
use and land use restrictions). 

Landau Associates 
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SUMMARY OF RELEVANT OREGON SITES' RECORDS OF DECISION Poge ZQf 2 

SIte-IO Date 01 ROO i~ Soil C!eanull ~Is BasIS of $011 9~~~p __ (;~:s Soil Reme4}/ Components Groundwater Cleanup Goals Basis Qf GroullQwaI:Ol Oeanup ~js Groundw.;'ll(!rR(!me:=dy ~ponenl.S 

Dont & R=.II SII. 

NA = Not A .. ilablo 

$<>il; A<;s ... t 1991 

Groundwater. 
Recommended 
Remedial Action, May 
'%4 

Ar.;enlc; 30 mg/l<g 
(JIromlum: -46 mglkg 
PCP: 480 mglkg 
Tolal cPAHs: S rngIl<g 
DiodnsWuTans: .3x10'" mglfl;.g TEO 

He.alth-based standards based 00 
fuhJ{E! .itJdl.ls.!rlal ~arld usa at the sUe. 

(a).At1 RODs ~ued by U1e Oregon Department of Environm.a:ntal Oualtty. un~ess indic;;;ted olhfilMi$a. 

S1"Wi'IXItXI231JOD11RC<m.mmaJy.::dS 1112J2001 

1. EXG'Ivation of .$tIrfaCB and subsurface 

SOoU. 

2. Offsita dis.posai of excavaled sutface 
SI::lil in hazatdot.is waste IaMfilL 
3, Onsile biolagka! treatment d 
excav.ato:=d!;l.,i~rfa-ce$(loll. 

4. Capp!tlg of Ireatmen! unit upoo 
campletiorc of b"ealm.enl:process. 
5. Lcog-Ierm il"lS'fX:clkJc'I and 
mainleOanta. 
6, Ins-libJijonal eonlrof.s (land ooa 
re:5~s). 

NQte~ P01Mtiai 1Uisbl: for:$cil ffim-edy IU 
!eave contan;inaled ;!j(lil undl'!l' ~p-willi 
Q;lI'lCEnIraUQ!'JS exceed1ng !.he deaoup 
goals depe~ng on the effectiveness or 
!he- OfiSfle biO:o.gi~1 (r'cattr'lenL 

Arseni~ 1)-,05 mUll 
Chromium, 0.10 mgll. 
Copper: 1.3 mgll. 
PCP: 0.001 mlVL 
Senzo(ajanthracene: 0.0001 mg.tl. 
CO.,..",,, 0.0002 mgil. 
Benzo(a)pyrene: 0.0002 mgJl 

Benzo(b and k1t!uoranthene: 0.0002 mnIL 
Dlbenzo(a.h)anlhracene: O.OOOJ mgil.. 
Indeno(l23<djpyrene: O.<JOO4 mgil.. 

Naplnnalene: 0.15 mg/L 

iles!or:atioo of groundwa!er 1-0 drinking 

wale/" stlndaros. Cleanup goals are 
based .on MCLs or heaUh-based 
standards. 

1_ ~cavation am;! ORSite biological 
treatment of remainIng :sout:Ce area 
soil. 
2. Pure-plw>" DNAPL.nd 
co.n:tam!fiaU!d 9rQl.lndvroter extrao:lion. 
3. Onsite groundwater treatment ai1d 
Minj!l:eiion 10 irubsl1rfaoe. 
4. Long-term groundwater moni!oring-. 
5. Inslilutional COntrols (groundwater 
llS-e te$!ricti(l~ ai, and possUJl:y near 
"'."'Ioj. 

Landau Associates 
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Environmenta I and Geotechnical Services MEMORANDUM 

TO: 

FROM: 

DATE 

RE: 

Ke~urphY' Time Oil Co. n A 
Chip Halbert and Jerry Nintema~ Landau Associates 

January 15,2001 

GROUNDWATER INTERIM ACTION STATUS REpORT - 3RD 
QUARTER 2000 

TIME OIL - NORTHWEST TERMINAL 
PORTLAND, OREGON 

This memorandum presents a summary of the performance and status of the groundwater interim 

action system at the Time Oil Northwest Terminal in Portland, Oregon for the third quarter of 2000. In 

addition to the discussion of system performance and status, a brief summary of data collected for the 

interim action is provided below. 

SYSTEM PERFORMANCE AND STATUS 

Construction of the interim action system began in July 2000 and continued throughout the third 

quarter of 2000. Construction of the groundwater interim action system was substantially completed by 

the end of September 2000, following some system modifications based on the startup inspection 

conducted September 13-14, 2000. Some system components that were not included in the original 

system design but added by Time Oil's construction contractor (e.g., flow meter read-outs on the control 

panel) required additional work beyond the third quarter of 2000; these components were not critical for 

system operation. Except for short-term operation during the system startup inspection, the interim action 

system did not operate this quarter; however, it was prepared for additional startup activities at the end of 

September. 

The groundwater interim action startup plan was submitted to the Oregon Department of 

Environmental Quality (DEQ) on July 14,2000. Activities identified in the startup plan were performed 

in August and September 2000 after DEQ approval of the plan was received via e-mail on August 3, 

2000. System startup activities conducted during the third quarter of 2000 included the installation of two 

deep zone monitoring wells, LW-17D and LW-18D, and system inspection during startup testing. 

Preparations were made at the end of the third quarter to conduct startup monitoring activities during 

lower zone pumping in October 2000. 

130 2nd Avenue S. • Edmonds, WA 98020 • (425) 778·0907 • Fax (425) 778-6409 

BZT0104(e)015741 



DATA COLLECTION AND RESULTS 

Operation of the groundwater interim action system was not sustained for a substantial period of 

time during the third quarter of 2000; therefore, no groundwater level data were collected for the interim 

action in this period. 

Groundwater samples were collected from three interim action wells (LW-13S, LW-17D, and 

LW-18D) during the third quarter 2000 sampling event conducted August 28-31, 2000. The pump in 

recovery well RW-2 was not ready for operation in August; therefore, RW-2 was sampled during the 

system startup inspection on September 13, 2000. Pentachlorophenol (PCP) was detected at 

concentrations of 0.89 flg/L in well LW-13S and 630 IlgfL in recovery well RW-2. PCP was not detected 

at a detection limit of 0.25 flglL in samples collected from wells LW-17D and LW-18D. Analytical 

reports and data validation results for these samples are included with the data presented in the Third 

Quarter 2000 Groundwater Report for the Northwest Terminal. 

01/15101 S:\WPR0C\231\OOl\117\3Q2000.doc 
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1.0 INTRODUCTION 

This report provides the results of the third quarter 2000 groundwater sampling event, conducted 

as part of the Phase II remedial investigation (Rn at the Time Oil Northwest Terminal in August 2000. 

This report summarizes groundwater elevation and groundwater quality data, and transmits analytical 

laboratory data packages and the associated data va1idation report. 

The Time Oil Northwest Terminal is an active bulk petroleum storage and transfer facility 

currently owned and operated by Time Oil Co. (Time Oil). The facility is located in the industrialized 

Rivergate area of north Portland, Oregon (Figure 1). Quarterly groundwater sampling has been conducted 

at the facility since April 1997, in accordance with the Phase lill Remedial Investigation/Feasibility Study 

(RIIFS) work plan (Landau Associates 1996). The general configuration and location of the groundwater 

monitoring points at the terminal are shown on Figure 2. 

Modifications to the groundwater quality sampling and analysis requirements (Landau Associates 

1998a,b, 1999a, 2000a, 2oo0b) were approved by the Oregon Department of Environmental Quality 

(DEQ) in letters dated May 15, 1998, May 18, 2000 (DEQ 1998, 2000a), by verbal authorization to 

Rebekah Brooks of Landau Associates on February 12, 1999 (Landau Associates 1999a), and by email on 

August 15,2000 (DEQ 2000b). Modifications implemented since the second quarter 1998 event include: 

• annual sampling of east property wells LW-101S, LW-102S, LW-103S, and LW-104S 

• 

• 

• 

• 

• 

elimination of 2-chloroethylvinylether from the volatile analyte list 

reduction of the suite of analyses metals to include only arsenic, chromium, copper, lead, 
nickel, and zinc 

quarterly analysis of only metals in well K and only chlorinated phenols ~nd metals in well H 

elimination of PCB analysis 

annual analysis for major ions; quarterly analysis for chloride and dissolved oxygen. 

Modifications implemented since the first quarter 1999 event include: 

• analysis of polynuclear aromatic hydrocarbons (PAHs) using analytical techniques that 
provide lower detection limits at upper zone wells LW-2S, LW-7S and LW-lOlS and at 
lower zone wells GIA, 0, and LW-4D for the first quarter 1999 event only 

• elimination of sampling at well J3. 
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Modifications implemented since second quarter 2000 sampling event included elimination of 

dioxinlfuran analyses. The modifications implemented beginning this sampling event included reduction 

of sampling frequency of wells H, L, and LW -55 from quarterly to annually. 

Groundwater level measurements conducted at the terminal for the third quarter 2000 event and 

for the previous quarterly events since March 1997 are provided in Appendix A, Table A-l. Analyses 

conducted during this sampling event for each sampling location are summarized in Table A-2. A 

summary of groundwater quality data for the third quarter 2000 event is provided in Tables A-3 and A-4 

for the shallow and deep wells, respectively. The data validation report for this data is provided in 

Appendix B. Laboratory data packages are provided in Appendix C. 

As requested by DEQ, a summary of the quarterly water quality data (detected constituents) since 

March 1997 for the shallow and deep wells is provided on computer diskette in zipped format (attached) . 

. These tables will be updated for each quarterly event and provided with the quarterly reports. 
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2.0 THIRD QUARTER 2000 GROUNDWATER SAMPLING EVENT 

The third quarter 2000 groundwater sampling event was conducted from August 28 through 

August 31, 2000 with the exception of RW-2. RW-2 was not accessible at the time of the quarterly event 

due to the construction of the groundwater interim action system, but was subsequently sampled on 

September 13, 2000 following system completion. The quarterly event included measurement of 

groundwater levels at all existing monitoring wells and well points, recovery wells, and a river gauge 

established on the south side of the dock extending into the Willamette River (Figure 2); measurement of 

product thickness in wells where a sheen was observed; and collection of groundwater quality samples 

from each of the wells. The third quarter event included sampling of all monitoring wells in the quarterly 

sampling program, as agreed upon with DEQ and the two new monitoring wells (LW-17D, -18D) added 

in August 2000 as outlined in the Startup Plan Groundwater Interim Action Report (Landau Associates 

2000c). This section presents a summary of the results for the groundwater level measurements and 

groundwater quality sampling and provides an evaluation of groundwater flow and contaminant 

occurrence and trends. 

2.1 GROUNDW ATER LEVEL MEASUREMENTS 

Groundwater levels were measured for the third quarter 2000 event on August 29, 2000. The 

presence of product was also checked in each well. A trace amount of product was noted only in well P. 

The groundwater measurement locations are shown on Figure 2. Groundwater level measurements 

conducted for the quarterly groundwater sampling events since March 1997 are provided in Table A-I. 

Historical (pre-Phase II RI) groundwater level measurements conducted from 1993 through 1996 were 

provided with the first and second quarter 1998 groundwater reports (Landau Associates 1998a,b) and the 

Phase n RI Report (Landau Associates 2000b). 

For evaluation purposes, the groundwater level measurements were converted from depth-to

water readings to groundwater elevations using the survey infonnation for each location. The water level 

elevations were then contoured using SURFER for Windows. Water level contours interpreted using 

SURFER kriging techniques are considered approximate and were modified by hand where the contours 

did not appear to represent hydrogeologic conditions based on the current conceptual model at the 

tenninal. Water level contour maps for the upper and lower water-bearing zones are shown on Figures 3 

and 4, respectively. 
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2.1.1 MEASUREMENT PROCEDURES 

Groundwater levels and product thicknesses were measured using an electronic oil-water 

interface probe. Measurements were taken from the top of the PVC well casing at a marked survey point 

or at the north side of the casing and recorded to the nearest 0.01 ft. Measurements in the Willamette 

River were taken from a surveyed PK nail with washer located on the south side of the dock. Surveyed 

reference elevations for each water level measurement location, obtained by a licensed land surveyor 

(ZTec Engineers, Inc; Portland, Oregon), are shown in Table A-I. 

Water level measurements for the third quarter 2000 event were obtained beginning at about 2.5 

hours past a predicted mean river stage over about a 2-hour period, based on predictions for the St. Johns 

station on the Willamette River. Deep wells closest to the river were measured fIrst, followed by 

measurements in wells with increasing distance from the river. The timing for water level measurements 

was scheduled to estimate a mean water level elevation or elevation minimally influenced by river stage, 

and to reduce the time-dependent variation between wells screened in the same water-bearing zone. The 

timing of the water level measurements was based on average time lag calculations presented in the 

additional groundwater investigation technical memorandum (Landau Associates 1998c), aquifer test 

report (Landau Associates 1999b), and previous quarterly measurements. 

2.1.2 UPPER WATER-BEARING ZONE 

Groundwater elevations measured in the shallow wells were used to estimate groundwater flow 

conditions in the upper water-bearing zone. Water level contours for the upper zone are presented on 

Figure 3. The contours indicate that groundwater flow in the upper zone across the tenninal is generally 

to the south-southwest toward the Willamette River, with a localized shift to the south in an area south of 

the former PCP mixing area. A change in the groundwater flow pattern in the upper zone also appears to 

occur on the east property, such that the groundwater flow direction in this area appears to be radial away 

from an area at the north property boundary near LW-103S. Groundwater flow patterns and direction in 

the upper zone appear to vary little between the quarterly events. A discussion of water level trends in the 

upper zone is provided in Section 2.2.5. 

2.1.3 LOWER WATER-BEARING ZONE 

Groundwater elevations measured in the deep wells were used to estimate groundwater flow 

conditions in the lower water-bearing zone. Water level contours for the lower zone are presented on 

Figure 4. The contours indicate that groundwater flow in the lower zone trends generally to the 
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west -southwest, with variable flow occurring in the area between well 12 and L W -lOD and a small 

depression occurring in the area of RW-2. Groundwater flow patterns and direction in the lower zone 

vary noticeably between the quarterly events, possibly in response to variability in river stage influence 

and heterogeneity in lower zone aquifer materials. A discussion of water level trends in the lower zone is 

provided in Section 2.2.5. 

2.2 GROUNDWATER QUALITY 

Groundwater quality samples were collected for the third quarter 2000 event on August 28 

through August 31, 2000. Eleven shallow wells and seventeen deep wells were sampled. Monitoring 

well L W -9S and L W -lOS were reported as dry and not sampled as part of the third quarter 2000 sampling 

event. Except as shown in Table A-2, aU groundwater samples were analyzed for the following 

constituents: sernivolatile organic compounds (EPA method 8270); chlorinated phenols (EPA method 

8040); volatile organic compounds (EPA method 8260); total petroleum hydrocarbons (TPH) for diesel 

(OTPH-D); six priority pollutant metals (EPA methods 601017000 series); chloride (EPA Method 325.2), 

total dissolved solids (EPA Method 160.1), and field parameters (pH, conductivity, dissolved oxygen, 

turbidity, and temperature). Additionally, TPH for gasoline and the heavy oil range (OTPH-G and 

OTPH-D extended) were analyzed in samples from wells B1, LW-8S, LW-llS, RW-l and RW-2; and 

ethanol (EPA Method 8015) was analyzed in samples from wells BI, LW-8S, LW-IIS, and RW-l. 

Laboratory analyses were conducted by Analytical Resources, Inc. (Seattle, Washington). A summary of 

analyses conducted for each sampling location is provided in Table A-2. 

Analytical results for the third quarter 2000 event are provided in Table A-3 for the shallow wells 

and in Table A-4 for the deep wells, and are discussed in the following sections. In the summary 

discussions below, the listed results refer to the maximum concentration for a particular constituent where 

field duplicate results are available, or where the same constituent was analyzed by different analytical 

methods (e.g., methods 8040 and 8270 for PCP). 

2.2.1 GROUNDWATER SAMPLING PROCEDURES 

Groundwater samples were collected in the shallow wells using a peristaltic pump attached to 

dedicated polyethylene tubing immediately following purging. The deep wells were sampled with 

disposable bailers, except for RW-2 and the deep sand unit well (LW-12D2) which were purged and 

sampled with a Grundfos pump. The sample from RW -2 was collected using the in-line sampling port for 

the groundwater interim action system Wells were purged using a centrifugal purge pump. Purging 

continued until at least three casing volumes of water had been removed and specific conductance and 
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temperature had stabilized or until the well purged dry. Four replicate measurements of field parameters 

(pH, specific conductance, dissolved oxygen, turbidity, and temperature) were collected at each well 

during sampling. To prevent degassing during sampling for volatile organic compounds, a pumping rate 

was maintained below about 100 mlImin. All sampling was conducted in accordance with the Phase IIII 

RIfFS work plan and appropriate provisions of the quality assurance project plan and project health and 

safety plan (Landau Associates 1996). A more detailed description of groundwater sampling procedures 

is provided in the draft Phase II RI report submitted to DEQ on April 6, 2000 (Landau Associates 2000b). 

2.2.2 UPPER WATER-BEARING ZONE 

The groundwater quality results from the upper water-bearing zone indicate the following: 

• Except for low arsenic concentrations, analytical results for wells D and LW-lS were 
nondetect. 

• Pentachlorophenol (PCP) was detected in six shallow wells (Bl, LW-2S, LW-4S, LW-11S, 
LW-13S, and RW-l) with concentrations ranging from 0.43)lg/L at well B1 to 7,200 J.1g/L at 
well LW-4S using EPA method 8040. PCP concentrations ranged from nondetect (at a 
detection limit of 5.0 Il-g/L) to 9,400 (estimated) )lg/L for the same wells using method 8270. 

• Other chlorinated phenol constituents were detected at shallow wells LW-2S, LW-4S, LW
liS, and RW-l including: 2,3,4,5-tetrachlorophenol (detected in four wells at concentrations 
ranging from 1.0 to 130 )lg/L); 2,3,5,6- and 2,3,4,6-tetrachlorophenol (detected in four wells 
at concentrations ranging from 28 to 1100 J.1g/L); 2,3,6-trichlorophenol (6.1 Il-g/L at LW-4S 
and 0.53 J..tg/L at RW-I); and 2,4,6-trichlorophenol (detected in three wells at concentrations 
ranging from 0.68 to 2.3 J..tgJL). 

• Naphthalene, a noncarcinogenic polynuclear aromatic hydrocarbon (PAH), was detected in 
samples from seven shallow wells (Bl, LW-2S, LW-4S, LW-7S, LW-8S, LW-llS, and 
RW-1) at concentrations ranging from 1.4 to 40 Ilg/L, using method 8270. Naphthalene was 
detected in the same wells (except Bl, LW-2S and RW-l) at concentrations ranging from 18 
to 110 Jlg/L using method 8260. 

• All other semi volatile results were reported as nondetected with the following exceptions: 
phenol (151l-g/L at RW-l); 2-chlorophenol (1.2 J..tg/L at LW-4S); 2-methylphenol (3.61l-g/L at 
B 1); 4-methylphenol (detected in four wells at concentrations ranging from 1.6 to 47 Il-g/L) 
(47 J..tg/L at B1, 3.6 J..tg/L at LW-4S, 3.5 Ilg/L at LW-llS, and 1.6 Ilg/L at RW-l); benzoic 
acid (73 J..tg/L at Bl and 44 J..tg/L at LW-4S); 2,4-dichlorophenol (48 J..tg/L at LW-4S and 
3.ill-g/L at RW-l); 4-chloro-3-methylphenol (7.3 J..tg/L at LW-4S and 2.6 J.1g/L at LW-llS); 
2-methylnaphthalene (detected in five wells at concentrations ranging from 3.4 to 30 Ilg/L); 
2,4,6-trichlorophenol (6.8 J.1g/L at RW-l); and di-n-butylphthalate (1.3 J.1g/L at Bl and 3.9 
Ilg/L at L W -4S). 

• Several volatile compounds were detected m the shallow wells at low concentrations, 
including: 
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Acetone (detected in three wells at concentrations ranging from 11 to 410 Ilg/L) 

Benzene (1,100 /lgIL at B1 and 291lg/L at LW-SS) 

Toluene (detected in four wells at concentrations ranging from 9.2 to 3,600 /lgIL) 

Ethylbenzene (detected in seven wells at concentrations ranging from 1.6 to 300 Ilg/L) 

m-, p-, and a-Xylene (detected in seven wells at total xylene concentrations ranging from 
11.1 to 1,410 Ilg/L) 

1,3,5-Trimethylbenzene and 1,2,4-trimethylbenzene (detected in seven wells at individual 
concentrations ranging from 3.0 to 500 flg/L) 

Isopropylbenzene and n-propylbenzene (detected in seven and eight wells, respectively, 
at individual concentrations ranging from 1.5 to 120 Ilg/L) 

tert-Butylbenzene (5.5 /lgIL at LW-8S and 1.5 /lg/L at LW-l1S) 

sec-Butylbenzene (detected in six wells at concentrations ranging from 2.3 to 25 flgIL) 

4-Isopropyltoluene (detected in five wells at concentrations ranging from 1.1 /lgIL to 19 
)lg/L) 

n-Butylbenzene (detected in four wells at concentrations ranging from 2.S to 141lgIL) 

• TPH-diesel range concentrations were detected in seven shallow wells, ranging from 0.32 
mg/L to 15 mg/L. 

• TPH-motor oil range was analyzed at wells Bl, LW-SS, and RW-l, at nondetected 
concentrations reported at all locations. 

• TPH-gasoline range was analyzed at wells Bl, LW-8S, LW-llS, and RW-l at reported 
concentrations ranging from 13 to 36 mgIL. 

• At least one priority pollutant metal was detected in each shallow well as follows: 

Arsenic (detected in all wells where analyzed, except well K) was observed at 
concentrations ranging from 0.004 to 0.023 mg/L) 

Chromium (detected only in LW-2S at 0.005 mg/L) 

Copper (detected in three wells at concentrations ranging from 0.004 to 0.016 mg/L) 

Lead (detected only in well LW-2S at 0.003 mg/L) 

Nickel (detected in two wells, Bland K at the detection limit of 0.01 mg/L) 

Zinc (detected in three wells at concentrations ranging from 0.006 to 0.016 mg/L). 

• Ethanol was reported nondetected as at all four wells sampled for this analysis. 
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The analytical results from the shallow wells indicate that the highest concentrations of PCP in 

the upper zone during the third quarter 2000 event were observed in well LW-4S (7,200 )1g/L by method 

8040) and well RW-I (6,300 )1gfL by method 8040). As shown on Figure 5, PCP concentrations have 

increased significantly in well LW-4S since February 2000, when concentrations were near the detection 

limit. PCP concentrations have also increased in RW -1 since this time, but were slightly lower than the 

previous quarter (May 2000) result (Figure 7). The PCP concentration at well L W -2S (200 flg/L by 

method 8270), the upper zone well located within the former PCP mixing 'area, was the lowest 

concentration at this well to date (Figure 6). The most elevated concentrations of other semivolatile 

compounds (naphthalene and 2-methylnaphthalene) were detected in wells BI and LW-8S. The most 

elevated concentrations of volatile compounds were generally observed at wel1s Bl, LW-4S, LW-8S, 

LW-llS, and RW-l. The most elevated concentrations of metal constituents were detected in wells LW-

2S, -4S, and -8S. The most elevated concentrations of TPH compounds were observed at wells Bland 

RW-l. 

2.2.3 LOWER WATER-BEARING ZONE 

The groundwater quality results from the lower water-bearing zone indicate the following: 

• Except for some low metal concentrations (and TPH-diesel fuel), analytical results for wells 
12, LW-ID, LW-3D and LW-lOD were nondetect. 

• PCP was detected at two deep wells LW-4D and RW-2, at concentrations 030 Jlg/L and 630 
IlgIL, respectively, using EPA method 8040. PCP concentrations were 8.9 /lg/L and 
490 (estimated) )1g/L for the same wells using method 8270. Groundwater from wells 
L W -17D and L W -18D was also analyzed for PCP and was reported as non detect at both 
locations. 

• Other chlorinated phenols were detected in well RW-2 as follows: 2,3,5,6- and 2,3,4,6-
tetrachlorophenol (45 Ilg/L); 2,3,4,5-tetrachlorophenol (7.8 I-lgIL); and 2,4,6-trichlorophenol 
(2.5 ~gfL). 

• Naphthalene was detected in two deep wells LW-4D and RW-2 at concentrations of 11 and 
16 /lg/L, respectively, using method 8270 and at concentrations of 26 and 30 I-lgIL, 
respectively, using method 8260. 

• Other sernivolatile results were reported as nondetect for deep wells with the following 
exceptions: 

Phenol (detected in three wells at concentrations from 8A to 170 /lg/L) 

4-Methylphenol (detected in well RW-2 at 6,0 !!gIL) 

benzoic acid (detected at well LW-4D at 11 ~gIL) 
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2,4-dichlorophenol (detected at well RW-2 at 8.7 I-lg/L) 

2-methylnaphthalene (detected in three wells at concentrations ranging from 7.7 to 
441-lgIL) 

2,4,5-trichlorophenol (detected at well RW-2 at 16 I-lg/L using method 8270, but was 
nondetect at a detection limit of 10 /lgIL using method 8040) 

acenaphthene (detected at well 0 at 1.9 I-lg/L) 

Fluorene (detected in well 0 at a concentration of2.9 ~glL) 

Di-n-butylphthalate (detected in wells B2 and RW-2 at concentrations at 1.3 to 2.0 I-lg/L) 

Bis(2-ethylhexyl)phthalate (detected in well GIA at 1.7 I-lgIL) 

Di-n-octyl phthalate (detected in well RW-2 at 1.2 !lgIL). 

• Several volatile compounds were detected at low concentrations, including: 

Acetone (detected in four wells at concentrations ranging from 8.4 to 45 I-lg/L) 

2-Butanone (detected in well RW-2 at 28 /lglL) 

Benzene (detected in well 0 at 18 flg/L and well R at 120 flg/L) 

Toluene (detected in three wells at concentrations ranging from 1.8 I-lg/L to 6.3 I-lg/L) 

Ethylbenzene (detected in wells LW-4D and RW-2 at concentrations of 39 and 28 I-lgIL, 
respectively) 

m-, p-, and o-Xylene (detected in four wells, at total xylene concentrations ranging from 
1.3 to 133 flgIL) 

1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene (at least one of the compounds 
detected in five wells at individual concentrations ranging from 3.3 to 270 /lgIL) 

Isopropylbenzene and n-propylbenzene (at least one of the compounds detected in nine 
wells at individual concentrations ranging from 1.1 to 100 flglL) 

tert-Butylbenzene (detected in three wells at concentrations ranging from 3.2 to 4.0 I-lgIL) 

sec-Butylbenzene (detected in eight wells at concentrations ranging from 1.2 to 20 /lgIL) 

4-Isopropyltoluene (detected in four wells at concentrations ranging from 1.1 to 12 JlgIL) 

n-Butylbenzene (detected in four wells at concentrations ranging from 2.0 to 17 JlgIL). 

• TPH-diesel range concentrations were detected in seven deep wells at concentrations ranging 
from 0.26 to 3.8 mgIL. 
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• TPH-gasoline was analyzed only at RW-2 and detected at concentration of7.7 mgIL. 

• At least one priority pollutant metal was detected in each deep well tested, as follows: 

Arsenic (detected in all deep wells tested, ranging at concentrations from 0.004 to 0.037 
mgIL) 

Chromium (detected in five wells, ranging at concentrations from 0.005 to 0.034 mgIL) 

Copper (detected in eight wells at concentrations ranging from 0.002 to 0.045 mgIL) 

Lead (detected in seven wells at concentrations ranging from 0.001 to 0.012 mgIL) 

Nickel (detected in four wells at concentrations ranging from 0.01 to 0.03 mgIL) 

Zinc (detected in all deep wells, except J2 and LW-12D, ranging at concentrations from 
0.007 to 0.076 mgIL). 

The analytical results from the deep wells indicate that the highest concentration of PCP was 

detected in well RW -2 (630 Ilg/L by method 8040 and 490 J..lglL by method 8270) during the third quarter 

2000 event. This result is comparable to the PCP concentrations detected at RW -2 during the February 

2000 quarterly event, and is the highest PCP detection to date for the method 8040 results at this location 

(Figure 9). PCP concentrations at wells LW-4D, LW-llD, LW-12Dl, and GIA, continue to remain at 

near or below detection limits after decreasing from elevated levels in mid to late-1999 (late 1997 for 

GIA). The most elevated concentrations of semivolatile (naphthalene and 2-metbylnaphthalene) 

compounds were observed in wells LW-4D, and RW-2. The most elevated concentrations of most 

volatile compounds observed in wells 0, R, G lA, L W -4D and RW -2. The most elevated concentrations 

of metals were detected in wells GIA and LW-IID. 

2.2.4 DEEP SAND UNIT 

Well LW-12D2 is the only well currently installed in the deep sand unit underlying the lower 

water-bearing zone. Only two detections were noted in well LW-12D2: Di-n-butylphthalate at 1.1 Ilg/L 

and arsenic at 0.022 mgIL. 

2.2.5 WA TER LEVEL AND CONTAMINANT TRENDS 

Water levels and concentrations of selected constituents were evaluated by generating time versus 

water level and time versus concentration plots for the Phase II RI quarterly events. Plots of water levels 

and PCP concentrations (EPA method 8270) versus time for wells LW-2S, RW-l, and LW-llS in the 
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upper zone, wells RW-2 and G1A in the lower zone, and nested wells LW-4S and LW-4D are provided 

on Figures 5 through 10. 

The upper zone well plots indicate that water levels show typical seasonal fluctuations with 

seasonal lows during the fall months (October-November) and seasonal highs during the winter and early 

spring months (January-March) (Figures 5 through 8). These plots show PCP concentrations in the upper 

water-bearing zone moderately following the water levels in that zone over time in wells LW-2S and LW

lIS; however, figures 5 and 7 indicate that no correlation is apparent between the two in RW -1 and L W-

4S. 

In the lower zone, water levels trend similarly with seasonal fluctuations in the Willamette River 

as shown by the plot of G lA and the river on Figure 10; however, there appears to be no correlation 

between PCP concentrations and water levels (Figures 5, 9, and 10). 

As discussed previously, PCP concentrations within the previously defined PCP plume area in the 

upper zone at LW-2S and LW-llS continue to decrease over time, while PCP concentrations on the 

downgradient size of the plume area at wells RW -1 and L W -4S continue to increase, particularly during 

the last two quarterly events. These concentration trends. as well as the low detection of PCP (less than 1 

!lgIL) at LW-13S, indicate that the plume may be shifting slightly to the south-southwest. Upper zone 

wells LW-lOS (located at the south property boundary) and well LW-9S (located between the PCP plume 

extent and the WiIlamette River) continue to be dry, indicating that the upper zone may be discontinuous 

where the confining unit between the upper and lower zones thins or is not observed in these areas. ill the 

lower zone, PCP was only detected at two wells; LW-4D at a slightly higher concentration than the 

previous quarter (8.9 !lgIL) (Figure 5) and at RW-2, where PCP concentrations have generally increased 

since December 1999 (Figure 9). 

To evaluate concentration trends of other constituents over the quarterly sampling periods, the 

concentrations of four additional chemicals (2,3,4.6 and 2.3,5,6-tetrachlorophenol, total xylenes, and 

naphthalene) were plotted over time with PCP at wells LW-2S and LW-4D (Figures 11 and 12). (For 

consistency in the plots over time, concentrations using EPA method 8270 were used for PCP and 

concentrations using EPA method 8260 were used for total xylenes and naphthalene.) Both plots indicate 

that the PCP and tetrachlorophenol concentrations appear to be correlated and trend similarly to the 

xylene and naphthalene concentrations (which also appear correlated to each other) during 1997 and most 

of 1999 and 2000, but trend differently in 1998 and during this third quarter event. The differences in the 

trends appear less pronounced in LW-2S than in LW-4D. Contaminant trends will continue to be 

evaluated for future quarterly events; a more detailed evaluation was presented in the Phase II RI report 

(Landau Associates 2000b). 
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3.0 FUTURE GROUNDWATER TASKS 

The fourth quarter 2000 groundwater sampling event was conducted November 6-10, 2000. The 

groundwater analytical program for the fourth quarter 2000 event included all previous modifications by 

DEQ. The results of the fourth quarter 2000 event will be provided in the Fourth Quarter 2000 

Groundwater Report. 
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4.0 USE OF THIS REPORT 

This quarterly report has been prepared by Landau Associates for the exclusive use of Time Oil 

Co. for specific application to the Northwest Terminal. Services for this project were conducted in 

accordance with the Environmental Services Contract between Time Oil Co. and Landau Associates, Inc. 

Landau Associates has performed our services in accordance with generally accepted engineering and 

consulting standards for environmental work in effect at the time and locality services were performed. 

The reuse of information, conclusions, and recommendations provided herein by Time Oil Co. or others 

in connection with any site other than the Northwest Terminal without Landau Associates written 

permission shall be at the sole risk of Time Oil Co. and without liability to Landau Associates. 

This document was prepared under the supervision and direction of the following key staff. 

LANDAU ASSOCIATES, INC. 

By: 

~~? 
Project Manager 

!J; ~I ~J/J/1 
( ) KiiVt (Ai.~ I [1T't~ 

PrJY 
-' Christy L. Johnson 

Senior Staff Engineer 
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TABLEA~1 Page1ofl0 

SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 ~ AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time· Elevation (ft) (a) (ft) (b) (ft) (0) Thickness (ft) NOTES 

Shallow Wells: 
B' 03/25/97 29.04 NM NM Couldn't remove cap 
B' 03/31/97 29.04 NM NM Couldn't remove cap 
B' 07/16/97 08:30 29.04 11.02 18.02 
B' 10/21/97 16:35 29.04 13.39 15.65 
B' 01/27/96 12:15 29.04 11.53 17.51 
B' 05/16/96 17:56 29.04 12.51 16.53 
B' OB/17196 11 :02 29.04 14.40 14.64 
B' 1111319B 10:24 29.04 14.38 14.66 
B' 02116199 13:36 29.04 9.69 19.35 
B' 05/18/99 15:52 29.04 11.72 17.32 
B' 09121199 12:21 29.04 15.18 13.86 
B' 12106199 14:37 29.04 13.00 16.04 
B' 02116/00 10:57 29.04 11.84 17.20 
B' 05/23/00 17:31 29.04 13.22 15.B2 
B' OB/29/00 14:23 29.04 15.32 13.72 
B' 11/09/00 13:31 29.04 15.29 13.75 

Bl 03/25197 10:4B 29.74 Couldn't remove cap 
Bl 03131197 29.74 Couldn't remove cap 
B1 07/16197 07:49 29.74 11.01 16.73 
Bl 10/21197 16:33 29.74 13.56 16.18 
Bl 01/2719B 12:10 29.74 11.68 18.06 
Bl 05/18/98 17:55 29.74 12.76 16.98 
Bl 08/17/98 11 :04 29.74 14.15 15.59 
Bl 11/13198 10:21 29.74 15.05 14.69 
Bl 02116/99 13:33 29.74 9.59 20.15 
Bl 05/18!99 15:51 29.74 11.79 17.95 
Bl 09/21!99 12:19 29.74 14.63 15.11 
Bl 12106/99 14:38 29.74 14.25 15.49 
Bl 02116100 10:55 29.74 12.20 17.54 
Bl 05/23!00 17:32 29.74 13.25 16.49 
Bl 08!29100 14:22 29.74 14.93 14.81 
Bl 11!D9/DD 13:30 29.74 15.56 14.18 

C' 03/25197 12:32 28.89 5.56 23.33 
C' 03/31/97· 11:38 28.89 6.16 22.73 
C' 07/16/97 08:47 28.89 8.28 20.61 
C' 10/21/97 15:15 28.89 10.00 18.89 
C' 01/27198 13:41 28.89 7.98 20.91 
C' 05/16198 18:06 28.89 9.54 19.35 
C' OBI1719B 11 :11 28.89 dry 
C' 11/13198 10:36 28.89 10.36 18.53 
C' 02116199 13:58 28.69 5.91 22.98 
C' 05/18199 16:04 28.89 7.90 20.99 
C' 09/21199 12:44 28.89 dry 
C· 12106199 14:50 28.89 9.82 Water in end cap 
C· 02116100 09:51 28.89 8.78 20.11 
C· OS/23100 17:55 28.89 dry 
C' 08/29/00 14:33 28.89 dry 
C' 11109/00 13:47 28.89 9.94 18.95 Dry? 

0 03/25197 12:25 30.04 8.32 21.72 
0 03/31197 11 :31 30.04 8.66 21.38 
D 07/16197 06:35 30.04 10.45 19.59 
D 10/21/97 17:10 30.04 13.27 16.77 
D 01/27/98 13:31 30.04 10.72 19.32 
D 05/18/98 17:38 30.04 12.23 17.81 
0 08/17/98 10:57 30.04 13.83 16.21 
D 11/13/98 09:05 30.04 15.01 15.03 
D 02116199 13:45 30.04 8.50 21.54 
0 05/18/99 15:59 30.04 11.00 19.04 
D 09/21199 12:37 30.04 14.41 15.63 
0 12106!99 14:46 30.04 14.04 16.00 
0 02116/00 09:55 30.04 11.50 18.54 
D OS/23/00 12:56 30.04 12.74 17.30 
0 08/29100 14:35 30.04 14.70 15.34 
0 11/09/00 13:43 30.04 15.49 14.55 

F' 08118/98 08:10 NA 14.77 NA 

G' 03/25/97 11 :57 30.24 14.49 15.75 
G' 03!31!97 09:13 30.24 14.01 16.23 

s: Isheets\timeoil\waterIvIlGwl-ali Quarlerly Event 1/8101 Landau Associates 

BZT01 04(e)01577 4 
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SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPl 
Well Dale Time Elevation (11) ja) (11) (b) (11) (c) Thickness (11) NOTES 

G' 07/16/97 07:37 30.24 14.30 15.94 
0' 10/21197 16:20 30.24 dry 
G' 01/27/98 11:49 30.24 dry 
G' 05/18/98 17:30 30.24 dry 
G' 08/17198 11:06 30.24 dry 
G' 11113/98 09:53 30.24 dry 
G' 02116/99 13:14 30.24 dry 
G' 05/18199 14:50 30.24 dry 
G' 09121199 11:30 30.24 dry 
G' 12106199 14:07 30.24 dry 
G' 02116/00 10:19 30.24 dry 
G' 05/23/00 16:33 30.24 dry 
G' 08129/00 13:18 30.24 dry 
G' 11/09/00 12:30 30.24 dry 

H 03/31/97 11:51 27.0B 5.42 21.66 
H 07/16/97 OB:44 27.0B 7.29 19.79 
H 10/21197 17:45 27.08 10.08 17.00 
H 01/27198 13:45 27.0B 7.56 19.52 
H 05/18/98 17:50 27.08 9.06 18.02 
H 08/17198 09:15 27.08 10.68 16.40 
H 11/13/98 10:54 27.08 11.84 15.24 
H 02116199 13:50 27.08 5.35 21.73 
H 05118/99 15:41 27.08 7.78 19.30 
H 09121/99 12:15 27.08 11.23 15.85 
H 12106199 15:13 27.08 10.91 16.17 
H 02116/00 10:52 27.08 8.28 18.80 
H 05123/00 17:20 27.08 9.48 17.60 
H 08/29/00 14:06 27.08 11.55 15.53 
H 11/09/00 13:23 27.08 12.34 14.74 

Jl 03/25/97 12:15 29.70 8.78 20.92 Orangelbmwn algae 
Jl 03/31197 11 :19 29.70 9.02 20.68 
Jl 07/16/97 08:22 29.70 10.49 19.21 
Jl 10/21/97 16:58 29.70 13.10 16.60 
Jl 01127198 13:15 29.70 11.03 18.S7 
Jl 05118198 18:01 29.70 12.27 17.43 
Jl OB/17/98 11:00 29.70 13.78 15.92 
Jl 11/13{98 10:30 29.70 14.77 14.93 
Jl 02l16{99 13:37 29.70 B.91 20.79 
Jl 05118199 15:46 29.70 11.19 18.51 
Jl 09121199 12:2B 29.70 14.36 15.34 
Jl 12106{99 15:07 29.70 13.95 15.75 
Jl 02116100 11:05 29.70 11.67 18.03 
Jl 05123100 17:27 29.70 12.78 16.92 
Jl 08/29/00 14:14 29.70 14.58 15.12 
J1 11109/00 13:25 29.70 15.30 14.40 

K 03/25/97 12:08 29.42 B.20 21.22 
K 03/31/97 09:32 29.42 8.46 20.96 
K 07[16/97 08:00 29.42 10.03 19.39 
K 10/21/97 16:45 29.42 12.71 16.71 
K 01 {27198 12:37 29.42 10.46 18.96 
K 05{18198 17:52 29.42 11.77 17.65 
K OB/17/98 10:50 29.42 13.34 16.0B 
K 11[13/98 10:14 29.42 14.30 15.12 
K 02/16199 13:55 29.42 8.41 21.01 
K 05[18199 15:30 29.42 10.68 18.74 
K 09/21{99 12:013 29.42 13.91 15.51 
K 12/06/99 14:32 29.42 13.44 15.98 
K 02116100 10:48 29.42 11.15 18.27 
K 05/23/00 17:12 29.42 12.25 17.17 
K 08/29100 13:56 29.42 14.16 15.26 
K 11/09100 13:16 29.42 14.84 14.58 

L 03/25/97 12:35 2B.10 4.98 23.12 
L 03/31/97 11:40 2B.10 5.24 22.B6 
L 07/16/97 08:49 28.10 7.50 20.60 
L 10121[97 15:18 28.10 9.55 18.55 
L 01127/98 13:39 28.10 6.45 21.65 
L 05/18198 18:07 28.10 9.21 18.89 
L 08117/98 11 :10 28.10 11.59 16.51 
L 11/13/98 10:35 28.10 13.02 15.08 

s: Isheels\timeolllwaterlvI\Gwl-ali Quarterly Event 116101 Landau Associates 

BZT0104(e)015775 
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SUMMARY OF WATER lEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 

TIME Oil NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (ft) (a) (ft) (b) (tt) (c) Thickness (ft) NOTES 

L 02116/99 13:57 28.10 4.78 23.32 
l 05118/99 16:03 28.10 7.62 20.48 
l 09/21/99 12:43 28.10 12.30 15.80 
l 12106199 14:49 28.10 9.51 18.59 
l 02116/00 09:49 28.10 7.13 20.97 
l 05/23/00 17:54 26.10 9.11 18.99 
l 08/29/00 14:32 28.10 12.66 15.44 
l 11/09/00 13:46 28.10 13.56 14.54 

N 03/25/97 11:48 31.40 14.05 17.35 
N 03/31197 08:59 31.40 14.26 17.14 Hydrocarbon odor, product 
N 07/16/97 07:20 31.40 16.03 16.33 1.20 lighl brown color; thick coating on probe 
N 10/21/97 16:09 31.40 16.46 14.94 No producl • slrong petroleum odor 
N 10/23/97 17:20 31.40 16.48 14.92 No product· strong petroleum odor 
N 01/27/98 11 :13 31.40 15.01 16.41 0.02 
N 05/18/98 17:20 31.40 16.39 15.06 0.06 
N 08/17/98 10:40 31.40 17.16 14.26 0.02 Thill coat of thick product 
N 11/13/98 09:4B 31.40 17.83 13.58 0.01 
N 02116/99 12:55 31.40 14.09 17.53 0.27 Strong petroleum odor 
N 05/18/99 14:47 31.40 15.79 15.64 0.04 
N 09/21/99 11:23 31.40 17.39 14.02 0.01 
N 12106/99 14:00 31.40 16.57 14.63 
N 02116/00 10:10 31.40 15.69 15.71 
N 05/23/00 16:24 31.40 16.42 14.9B Strong petroleum odor, no producl 
N 08/29/00 13:07 31.40 17.61 13.79 No product measured 
N 11109100 12:26 31.40 16.23 13.19 0.03 

P 03/25/97 11:45 29.96 12.88 17.08 
P 03/31/97 08:55 29.96 12.94 17.02 Hydrocarbon odor, product 
p 07/16/97 07:15 29.96 14.02 16.08 0.17 light coating on probe; ligh t brown colo r 
P 10/21/97 16:05 29.96 15.23 14.73 No product· strong petro leu m odor 
p 10/23197 17:25 29.96 15.21 14.75 No p raduct - strong pelroleu m odor 
p 01/27/98 11:09 29.96 13.87 16.09 
P 05/18/98 17:18 29.96 13.08 16.88 Trace of product on probe 
p 08/17/98 10:37 29.96 15.82 14.15 0,01 Sheen on probe, strong petlOleum odor 
p 11/13/98 09:46 29.96 16.63 13.37 0.05 Strong gasoline odor 
P 02116199 12:52 29.96 12.91 17.10 0.06 Slrong petroleum odor 
p 05/18/99 14:43 29.96 14.68 15.38 0.13 
P 09/21/99 11:20 29.96 16.08 13.89 0.01 
P 12106199 13:55 29.96 15.41 14.55 
P 02116/00 10:08 29.96 14.51 15.45 
P 05/23/00 16:21 29.96 15.15 14.81 Trace of product on sUlface 
p 08/29/00 13:04 29.96 16.26 lS.71 0.01 
P 11/09/00 12:24 29.96 16.98 13.00 0.03 

Q 03/25/97 11:42 30.36 13.55 16.81 
Q 03/31/97 08:52 30.36 13.54 16.82 Hydrocarbon odor 
Q 07116197 07:10 30.36 14.55 15.83 0.02 light coating on probe; light brown color 
Q 10/21/97 16:04 30.36 15.70 14.66 No product - strong pelroleu m odor 
Q 10/23/97 17:29 30.36 15.69 14.67 No product - strong petro leu m odor 
Q 01/27/98 11:05 30.36 14.48 15.88 
Q 05118198 17:16 30.36 15.58 14.78 
Q 08/17/98 10:35 30.36 16.27 14.09 Slight sheen on probe; no product, slrong petroleum odor 
Q 11/13/98 09:44 30.36 17.01 13.36 0.01 Strong gasoline odor 
Q 02116199 12:49 30.36 13.61 16.76 0.01 Strong petroleum odor 
Q 05/18/99 14:40 30.36 15.13 15.23 Strong odor when cap removed 
Q 09/21/99 11 :17 30.36 16.51 13.85 
Q 12106/99 13:53 30.36 15.88 14.48 
Q 02116/00 10:06 30.36 15.02 15.34 Film 01 product 
Q 05/23/00 16:19 30.36 15.64 14.72 Strong petroleum odor, no product 
Q 08/29/00 13:01 30.36 16.69 13.67 
Q 11/09/00 12:23 30.36 17.50 12.86 Small film of product 

LW1S 03/31/97 11 :12 27.96 6.65 21.31 
LW1S 07116197 08:15 27.96 8.34 19.62 
LW1S 10/21/97 16;53 27.96 11.02 16.94 
lW1S 01/27/98 13:00 27.96 8.75 19.21 
LW1S 05118198 17:40 27.96 9.t5 18.81 
LW1S 08117/98 10:54 27.96 11.67 16.29 
LW1S 11/13/98 10:02 27.96 12.76 15.20 
LW1S 02116/99 13:24 27.96 6.60 21.36 
LW1S 05/18/99 15:38 27.96 B.92 19.04 
LWIS 09/21/99 12:10 27.96 12.20 15.76 

S: \sheets\timeoil\walerIvIlGwl-ali Quarterly Event 1/8/01 Landau Associates 

BZT0104(e)015776 



TABLE A~1 Page4o!10 

SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well [Yale Time Elevation (It) (a) (It) (b) (It) (e) Thickness (It) NOTES 

LW1S 12.106/99 14:33 27.96 11.86 16.10 
LW1S 02.116/00 10:50 27.96 9.42 18.54 
LWIS 05/23/00 17:18 27.96 10.52 17.44 
LWIS 08129/00 13:58 27.96 12.51 15.45 
LW1S 11/09/00 13:17 27.96 13.26 14.70 

LWzS 03/25/97 12:22 29.56 8.06 21.50 
LW2S 03/31/97 11:27 29.56 8.34 21.22 
LWzS 07/16/97 08:33 29.56 10.05 19.51 
LW2S 10121/97 17:04 29.56 12.77 16.79 
LWzS 01/27/98 13:Z5 29.56 10.39 19.17 
LWzS 05/18/98 18:02 29.56 11.78 17.78 
LWZS 08/17/98 10:56 29.56 13.38 16.18 
LWzS 11/13/98 10:32 29.56 14.47 15.09 
LW2S 02.116199 13:42 29.56 8.Z7 21.29 
LWZS 05/18/99 15:45 29.56 10.63 18.93 
LW2S 09/21199 12:34 29.56 13.95 15.61 
LW2S 12.106/99 15:11 29.56 13.54 16.02 
LW2S 02116/00 10:38 29.56 11.08 lB.4B 
LW2S 05/23/00 17:24 29.56 12.29 17.27 
LW2S OB/29/00 14:12 29.56 14.23 15.33 
LW2S 11/09100 13:04 29.56 15.00 14.56 

LW4S 03/31/97 09:20 30.26 12.77 17.49 
LW4S 07116197 07:40 30.26 14.66 15.60 
LW4S 10/21/97 16:25 30.26 16.88 13.38 
LW4S 01127198 12:00 30.26 15.13 15.13 
LW4S 05/18/98 17:32 30.26 16.08 14.18 
LW4S 08/17/98 11:07 30.26 17.30 12.96 
LW4S 11113/9B 09:56 30.26 17.96 12.30 
LW4S 02116/99 13:16 30.26 13.10 17.16 
LW4S 05/16/99 15:03 30.26 15.43 14.83 
LW4S 09/21/99 11:44 30.26 17.61 12.65 
LW4S 12.106199 14:19 30.Z6 17.08 13.18 
LW4S 02l16fOO 10:31 30.26 15.B4 14.42 
LW4S 05f23/00 lS:55 30.26 16.71 13.55 
LW4S 08/29fDO 13:39 30.26 17.78 12.4B 
LW4S 11109fDO 12:53 30.26 lB.17 12.09 

LW5S 03/25197 12:29 30.79 10.57 20.22 
LW5S 03/31/97 11 :35 30.79 10.84 19.95 
LW5S 07/16/97 08;53 30.79 12.29 18.50 
LW5S 10/21/97 15:16 30.79 15.00 15.79 
LW5S 01/27/98 13:36 30.79 12.90 17.89 
LW5S 05/18/98 18:05 30.79 14.19 16.60 
LWSS DBf17/98 11:09 30.79 15.54 15.25 
LW5S 11/13/9B 10:38 30.79 16.55 14.24 
LW5S 02.116/99 13:16 30.79 10.59 20.20 
LW5S 05flB199 16:01 30.79 13.12 17.67 
LW5S 09f21199 12:40 30.79 16.00 14.79 
LW5S 12.106199 14:47 30.79 15.64 15.15 
LW5S 02116/00 09:56 30.79 13.54 17.25 
LW5S 05/23/00 17:51 30.79 14.30 15.99 
LW5S OB/29/00 14:37 30.79 16.35 14.44 
LW5S 11/09/00 13:45 30.79 16.98 13.81 

LW7S 03/31/97 11:05 28.10 6.75 21.35 
LW7S 07/16/97 08:05 28.10 8.62 19.48 
LW7S 10/21197 16:45 28.10 11.26 16.84 
LW7S 01f27/98 12:47 28.10 8.85 19.25 
LW7S 05/1Sf9B 17:48 28.10 10.34 17.76 
LW7S 08117f9S 10:48 2B.l0 11.85 16.25 
LW7S 11/13f98 10:12 28.10 12.90 15.20 Strong gasoline odor 
LW7S 02.l16f99 13:53 28.10 6.81 21.29 
LW7S 05/1 Bf99 15:23 28.10 9.14 18.96 
LW7S 09/21199 12:03 28.10 12.37 15.73 
LW7S 12106/99 14;27 28.10 12.00 16.10 
LW7S 02116/00 10:46 28.10 9.60 18.50 
LW7S OS/23/00 17:09 28.10 10.70 17.40 
LW7S OS/29/00 13:53 2B.10 12.64 15.46 
LW7S l1fD9fOO 13:14 2B.l0 13.36 14.74 

LW8S 05118f99 14:55 31.28 14.84 16.44 

s: \Sheets\timeoi!\waterlv~Gw!·all Quarterly Event 1/SfOl Landau Associates 

BZT0104(e)015777 
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SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Dale Time Elevation !M) (a) (Ml !b! iM! lel Thickness lM) NOTES 

LW8S 09/21/99 12:24 31.28 16.94 14.34 
LW8S 12106/99 14:40 31.28 16.63 14.65 
LW8S 02116/00 10:16 31.28 15.18 16.10 
LW8S OS/23/00 17:42 31.28 15.88 15.40 
LW8S 08/29/00 14:26 31.28 17.06 14.22 
LW8S 11/09/00 13:32 31.28 17.55 13.73 

lW9S 05/18/99 14:57 31.04 19.58 11.46 Water level appears to be more representative of lower zone 
lW9S 09/21/99 11 :36 31.04 dry 
lW9S 12106/99 14:13 31.04 19.64 Water in endcap 
LW9S 02116/00 10:24 31.04 19.59 Water in endeap 
LW9S OS(23/00 16:39 31.04 dry 
LW9S 08(29/00 13:28 31.04 dry 
LW9S 11109/00 12:42 31.04 dry 

lWl0S OS(18/99 14:59 30.75 17.24 13.51 
lWl0S 09(21/99 It:38 30.75 19.13 11.62 
LW10S 12106/99 14:14 30.75 18.54 12.21 
lWl0S 02116/00 10:26 30.75 17.62 13.13 
lWl0S 05/23/00 16.41 30.7S 18.25 12.50 
LW10S 08/29/00 13:30 30.75 dry 
lWl0S 11(09/00 12:45 30.75 dry 

LW11S 05/18199 lS:10 29.10 11.47 17.63 
lWllS 09/21/99 11 :51 29.10 14.23 14.87 
lWllS 12106(99 IS:05 29.10 14.00 15.10 
LW11S 02116(00 11 :01 29.10 11.94 17.16 
lWl1S OS/23(00 11 :01 29.10 13.01 16.09 
LW11S 08/29(00 14:55 29.10 14.51 14.59 
LWllS 11/09100 13:36 29.10 15.48 13.92 0.37 First occurrence of product in well. 

LW13S OS/23100 16:51 30.17 17.23 12.94 
LW13S 08/29100 13:37 30.17 18.27 11.90 
LW13S 11/09(00 12:51 30.17 18.75 11.42 

LW101S 03/31197 09:54 29.41 4.51 24.90 
LW101S 07/16/97 09:01 29.41 6.81 22.60 
LW101S to/21 197 18:01 29.41 7.28 22.13 
LW101S 01/27/98 14:15 29.41 4.10 25.31 
LW101S 05/18(98 18:18 29.41 6.68 22.73 
LW101S 08/17/98 11:21 29.41 8.14 21.27 
LW101S 11/13/98 10:48 29.41 8.61 20.80 
LW101S 02116199 14:11 29.41 3.21 26.20 
LW101S 05/18/99 16:17 29.41 6.00 23.41 
LW101S 09/21/99 12:54 29.41 8.60 20.81 
LW101S 12106199 14:S8 29.41 6.98 22.43 
LW101S 02116100 09:44 29.41 4.96 24.45 
LW101S OS/23/00 18:06 29.41 6.83 22.58 
LW101S 08/29/00 14:47 29.41 8.67 20.74 
LW101S 11/09100 13:56 29.41 9.39 20.02 

LW102S 03/31(97 10:01 25.77 1.86 23.91 
LW102S 07/16/97 09:09 25.77 3.91 21.86 
LW102S 10/21/97 17:59 25.77 4.03 21.74 
LW102S 01127198 14:07 25.77 1.26 24.51 
LW102S 05/18198 18:15 25.77 3.S7 22.20 
LW102S 08/17198 11:18 25.77 4.88 20.89 
LW102S 11/13/98 10:45 25.77 5.14 20.63 
lWl02S 02116199 14:08 25.77 0.45 25.32 
lWl02S 0511B199 16:12 25.77 3.24 22.53 
lWl02S 09/21/99 12:S2 25.77 5.33 20.44 
lWl02S 12106/99 14:56 25.77 3.67 22.10 
lW102S 02116/00 09:41 2S.77 1.91 23.86 
lWl02S OS/23/00 18:03 2S.77 3.72 22.0S 
LW102S 08/29/00 14:45 25.77 S.40 20.37 
LW102S 11/09/00 13:53 25.77 5.94 19.83 

LW103S 03/31/97 09:50 29.07 5.50 23.S7 

t .. LW103S 07/16/97 08:59 29.07 6.93 22.14 
lWl03S 10121/97 18:03 29.07 7.0B 21.99 
lWl03S 01/27/98 14:20 29.07 5.11 23.96 
lW103S 05/18/98 18:21 29.07 6.57 22.50 
lWl03S 08/17198 11:24 29.07 7.80 21.27 

s: \sheets\timeoil\waterIvI\Gwl·all Quarterly Event l1Bl01 Landau Associates 

BZT0104(e)015778 
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SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Dale Time Elevation (ft) (a) (ft) (b) (tt) (c) Thickness (ft) NOTES 

LWlo3S 11/13/98 10:51 29.07 7.91 21.16 
LW103S 02116199 14:14 29.07 4.S4 24.S3 
LW103S OS/18/99 16:20 29.07 6.20 22.87 
LWlo3S 09/21/99 12:S7 29.07 8.30 20.77 
LWl03S 12106199 15:00 29.07 6.60 22.47 
LW103S 02116/00 09:46 29.07 5.SO 23.57 
LWlo3S 05/23/00 18:10 29.07 6.64 22.43 
LW103S 08/29/00 14:50 29.07 8.41 20.66 
LW103S 11/09/00 13:58 29.07 B.78 20.29 

LW104S 03/31/97 10:06 26.57 3.55 23.02 
LW104S 07/16197 08:54 26.57 5.71 20.86 
LW104S 10/21/97 16:22 26.57 5.71 20.86 
LW104S 01/27/98 14:00 26.57 2.84 23.73 
LW104S 05/18/98 18:11 26.57 5.17 21.40 
LW104S 08/17198 11 :15 26.57 6.64 19.93 
LW104S 11/13/98 10:41 26.57 6.72 19.85 
LW104S 02116199 14:03 26.57 2.11 24.46 
LW104S 05/18/99 15:08 26.57 4.97 21.60 
LW104S 09/21199 12:48 26.57 7.18 19.39 
LW104S 12106199 14:54 26.57 5.00 21.57 
LW104S 02116/00 09:39 26.57 3.61 22.96 
lWlo4S 05/23/00 17:59 26.57 5.61 20.96 
lWl04S 08/29100 14:43 26.57 7.08 19.49 
LW104S 11/09/00 13:51 26.57 7,49 19.08 

RWl 05/1B/99 15:06 31.46 15.70 15.76 
RWl 09/21199 11:46 31.46 18.02 13.44 
RWl 12106f99 14:43 31.46 17.73 13.73 
RWl 02116/00 lD:33 31.46 16.14 15.32 
RWl 05/23100 17:46 31.46 17.09 14.37 
RWl 08/29/00 14:2B 31.46 1B.29 13.17 
RWl 11/09/00 12:57 31.46 16.67 12.79 

RW3 12106199 15:24 29.96 14.20 15.76 
RW3 02116fOO 10:37 29.96 11.BS lS.06 
RW3 05/23fOO 17:26 29.96 13.02 16.94 
RW3 06/29/00 13:42 29.96 14.B8 15.08 
RW3 11/09/00 13:03 29.96 15.5B 14.38 

PZ-l 05/23100 17:47 28.04 14.21 13.83 
PZ-l 08/29100 14:30 28.04 15.33 12.71 
PZ-l 11/09100 12:55 28.04 15.68 12.36 

Deel2 Wells ; 
62 03/25f97 12:02 30.31 15.85 14.46 
62 03/31197 09:27 30.31 14.91 15.40 
62 OT/16/S7 07:45 30.31 19.51 10.40 
62 10/21J97 10:30 30.31 23.56 6.75 
62 01/27/S8 12:06 30.31 19.32 10.99 
62 05/18198 17:54 30.31 18.80 11.51 
82 08/17/98 10:23 30.31 24.38 5.93 
82 11/13/98 10:17 30.31 25.33 4.98 
82 021161019 13:34 30.31 19.64 10.67 
62 05/16/:19 15:50 30.31 19.04 11.27 
82 09/21/99 12:16 30.31 25.34 4.97 
82 12106199 14:39 30.31 20.25 10.06 
62 02116/00 10:56 30.31 20.57 9]4 
82 OSf23/00 17:33 30.31 20.99 9.32 
82 08129/00 14:20 30.31 25.38 4.93 
82 11/09/00 13:29 30.31 25.31 5.00 

G1A 03f25/97 11:55 29.72 14.B4 14.88 
G1A 03/31/97 09:11 29.72 14.28 15.44 
G1A 07/16/97 07:33 29.72 18.94 10.78 
G1A 10/21/97 16:18 29.72 22.44 7.28 
G1A 01/27/9B 11:46 29.72 18.42 11.30 
G1A 05/18J9S 17:31 29.72 18.05 11.67 
G1A OBI17/98 10:07 29.72 23.35 6.37 
G1A l1flS/9B 09:54 29.72 24.59 5.1S 
G1A 02116199 13:14 29.72 lB.28 11.44 
G1A 05/18/99 14:51 29.72 18.42 11.30 
CIA 09/21/99 11:29 29.72 24.32 5.40 

s: Isheets\timeDil\walerlvI\Gw!-all Quarterly Event llBIOI Landau Associates 

BZT0104(e)015779 



1:.. .. 

TABLEA-1 Page70f10 

SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Dale Time Elevation (ft) (a) (ft) (b) (ft) (e) Thickness (ft) NOTES 

G1A 12106/99 14;05 29.72 19.82 9.90 
G1A 02116/00 10:18 29.72 19.81 9.91 
G1A OS/23/00 16:31 29.72 20.06 9.64 Replaced lock and tubing 
G1A 08/29/00 13:13 29.72 24.36 5.36 
G1A 11/09/00 12;32 29.72 24.85 4.87 

J2 03/25/97 12:18 29.65 15.22 14.43 
J2 03/31/97 11:21 29.65 14.36 15.27 
J2 07/16197 06:24 29.65 19.28 10.37 
J2 10/21/97 17:00 29.65 23.02 6.63 
J2 01/2719B 13:19 29.65 18.69 10.96 
J2 05/18198 lB:OO 29.65 18.14 11.51 
J2 08/17196 10:21 29.65 23.70 5.95 
J2 1111319B 10:28 29.65 24.64 5.01 
J2 02116199 13:40 29.65 19.00 10.65 
J2 05/18/99 15:46 29.65 18.40 11.25 
J2 09/21199 12:30 29.65 24.73 4.92 
J2 12106/99 15:D8 29.65 19.53 10.12 
J2 02116/00 11 :07 29.65 19.89 9.76 
J2 05/23/00 17:28 29.65 20.33 9.32 
J2 OB/29100 14:15 29.65 24.67 4.98 
J2 11/09100 13:26 29.65 24.66 4.99 

J3 03125/97 12:20 29.5B 14.70 14.B6 
J3 03131197 11 :25 29.5B 14.03 15.55 
J3 07/16197 08:25 29.56 18.91 10.67 
J3 10/21/97 17:02 29.56 22.37 7.21 
J3 01127196 13:21 29.56 18.28 11.30 
J3 05118/98 17:56 29.58 17.84 11.74 
J3 OB/17/98 10:22 29.58 23.12 6.46 
J3 11/13/98 10:26 29.58 24.14 5.44 
J3 02116199 13:41 29.58 18.32 11.26 
J3 05/18/99 15:48 29.58 18.01 11.57 
J3 09/21/99 12:31 29.58 24.12 5.46 
J3 12106199 15:09 29.58 19.31 10.27 
J3 02116/00 10:07 29.58 19.50 10.08 
J3 05/23100 17:29 29.56 19.66 9.72 
J3 06/29/00 14:17 29.58 24.05 5.53 
J3 11/09100 13:27 29.58 24.24 5.34 

0 03/25/97 11 :40 32.03 17.01 15.02 
0 03/31197 08:48 32.03 16.39 15.64 
0 07/16197 07:05 32.03 21.93 10.10 
0 10/21197 16:01 32.03 22.23 9.80 
0 01/27198 11 :03 32.03 20.51 11.52 
0 05118196 17:14 32.03 20.25 11.78 
0 08117198 10:13 32.03 25.42 6.61 
0 11113196 09:31 32.03 26.49 5.54 
0 02116/99 12:45 32.03 20.25 11.78 
0 05/18199 14:36 32.03 21.23 10.60 
0 09/21199 11 :09 32.03 26.22 5.81 
0 12106/99 13:48 32.03 21.90 10.13 
0 02116100 10:04 32.03 22.21 9.62 
0 05123100 16:15 32.03 22.16 9.65 
0 OBI29/00 12:56 32.03 26.49 5.54 
0 11/09/00 12:18 32.03 27.01 5.02 

R 03/25197 11 :36 30.47 15.56 14.91 
R 03/31197 08:43 30.47 14.85 15.62 
R 07/16197 07:00 30.47 20.37 10.10 
R 10/21/97 15:56 30.47 22.54 7.93 
R 01/27/98 10;57 30.47 16.98 11.49 
R 05118/98 17:15 30.47 18.73 11.74 
R 08/17/98 10:12 30.47 23.93 6.54 
R 11/13198 09:35 30.47 25.17 5.30 
R 02116/99 13:05 30.47 18.79 11.68 
R 05/18/99 14:37 30.47 19.64 10.83 
R 09/21/99 11 :15 30.47 24.53 5.94 
R 12106199 13:46 30.47 20.33 10.14 
R 02116100 10:12 30.47 20.65 9.82 
R 05/23100 16:17 30.47 20.64 9.83 
R 08/29100 12:58 30.47 24.97 5.50 
R 11/09/00 12:20 30.47 25.47 5.00 

s: \Sheels\timeoil\walerlvI\Gwl·all Quarterly Event 1/8/01 Landau Associates 
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SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997· AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (II) (a) (ft) (b) (ft) (c) Thickness (It) NOTES 

LW1D 03/S1/97 11:11 2S.31 12.71 15.60 
LW1D 07/16/97 08:12 2B.31 17.65 10.66 
LW1D 10/21/97 16:55 211.31 21.29 7.02 
LW1D 01/27/98 13:07 211.31 17.06 11.25 
LW1D 05/18/98 17:39 28.31 16.5S 11.78 
LW1D 08/17/98 10:30 28.S1 21.62 6.49 
LW1D 1111S/98 10:01 28.S1 22.77 5.54 
LW1D 02116/99 13:21 28.31 17.30 11.01 
LW1D 05/18/99 15:36 28.31 16.76 11.55 
LW1D 09/21/99 12:12 28.31 22.91 5.40 
LW1D 12106/99 14:34 28.31 18.00 10.31 
lW1D 02116/00 10:49 28.31 18.16 10.15 
lW1D OS/23/00 17:19 28.31 18.62 9.69 
lW1D OB/29/00 13:59 28.31 22.Bl 5.50 
lWm 11/09/00 13:20 28.31 22.98 5.33 

lW3D OS/31/97 11:45 30.80 19.38 11.42 Time estimated 
lWSD 07/16/97 08:38 30.80 28.09 2.71 
lW3D 10/21/97 17:07 SO.80 23.36 7.44 
lW30 01f27/98 13:30 30.80 21.66 !U4 
lW30 05/18/98 17:35 30.80 19.21 11.59 
lW3D 08/17/98 10:24 30.BO 24.62 6.18 
LW3D 11/1S/98 09:03 30.80 25.56 5.24 
LW3D 02116199 13:44 SO.BO 20.00 10.BO 
LW3D 05/18199 15:5B SO.BO 19.42 11.38 Purged dry at 11 :00 

LWsD 09/21/99 10:40 SO.80 25.76 5.04 
LW3D 12106199 14:45 SO.BO 20.69 10.11 
LW3D 02116/00 09:54 30.80 20.98 9.82 
LW3D 05/2S/00 14:40 SO.BO 21.16 9.64 Purged dry at 13:10 
LW3D 08/29100 14:36 30.BO Welt purged dry B/28; sampled a.m. on 8/29 
LW3D 11/09/00 30.BO Well sampled 11/8100 - water lel'el not representative 

LW4D 03/31197 09:1B 30.17 14.73 IS.44 
LW4D 07/16/97 07:42 30.17 19.43 10.74 
LW4D 10/21/97 16:27 SO.17 23.02 7.1S 
LW4D 01/27/93 11:56 30.17 18.84 11.33 
LW4D OS/18/98 17:33 30.17 lB.S4 11.63 
LW4D 08/17/98 10:18 30.17 23.81 5.36 
LW4D 11/13/98 09:57 SO.17 24.99 5.18 
LW4D 02116199 13:17 SO.17 18.79 11.S8 
LW4D 05/18/99 15:04 30.17 lB.77 11.40 Completed sampling at 13:40 

LW4D 09/21/99 11 :41 SO.17 24.78 5.39 
LW4D 12106/99 14:13 30.17 20.21 9.96 
LW4D 02116/00 10:30 30.17 20.23 9.94 
LW4D OS/23/00 16:54 SO.17 20.S5 9.62 
LW4D 08/29/00 13:38 30.17 24.7B 5.39 
LW4D 11/09/00 12:52 30.17 25.19 4.98 

LW6D 03/25/97 11:52 SO.84 16.51 14.S3 
LW6D OS/31/97 09:05 30.84 15.53 15.S1 Faint odor 
LW6D 07/16/97 07:30 SO.84 20.74 10.10 
LW60 10/21/97 16:16 30.84 24.05 6.79 
lW6D 01/27/98 11:38 30.84 19.94 10.90 
LW6D OS/18/98 17:2B SO.B4 19.36 11.48 
LW6D 08/17/98 10:0S 30.B4 24.92 5.92 
LW5D 11113/98 09:50 SO.84 25.94 4.90 
LW6D 02116/99 13:11 30.84 20.40 10.44 
LW5D OS/18/99 14:53 30.B4 19.81 11.03 
LW6D 09/21199 11:32 30.B4 25.92 4.92 
LW6D 12106/99 14:09 SO.84 20.86 9.98 
LW6D 02116/00 10:20 SO.84 21.27 9.57 
LW6D OS/2S/00 16:35 30.84 21.64 9.20 
LW6D 08/29/00 13:20 30.84 2S.9S 4.S1 
LW6D 11/09/00 12:35 30.84 25.21 4.63 

LWsD OS/18/99 14:S6 30.98 20.02 10.S6 
LW9D 09/21/99 11:34 30.98 2S.23 5.75 
LW9D 12106199 14:11 30.S8 21.04 9.94 
LW9D 02116/00 10:23 30.98 21.17 9.81 
LW9D OS/23/00 16:S9 30.98 21.15 9.83 

LWSO 08129/00 13:27 30.98 25.36 5.62 
LW9D 11109/00 12:43 30.98 2S.96 5.02 

s: Isheets\timeoillwaterlvIlGwl·all Quarterly Event llBIOl Landau Associates 
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Well Date 

LW10D 05/18/99 
LW10D 09/21199 
lWl0D 12106/99 
LW10D 02116/00 
LW10D OS/23/00 
LW10D 08/29/00 
LW100 11/09/00 

LW11D 05118199 
LW11D 09/21/99 
LWllD 12106199 
LW11D 02116/00 
LW11D OS/23/00 
LW11D 06/29/00 
LW11D 11/09/00 

LW12D1 05/16/99 
LW12D1 09/21/99 
lW12Dl 12106/99 
lW12Dl 02116/00 
lW12D1 05/23/00 
lW12Dl 08/29/00 
LW12Dl 11/09/00 

LW12D2 05/18199 
LW12D2 09/21/99 
LW12D2 12106/99 
LW12D2 02116/00 
LW12D2 OS/23/00 
LW12D2 08/29/00 
LW12D2 11/09/00 

LW14D 05/23/00 
LW14D 08/29/00 
LW14D 11/09/00 

LW15D 05/23/00 
LW15D 08/29/00 
LW15D 11/09/00 

LW16D 05/23/00 
LW16D 08/29/00 
LW16D 11/09/00 

LW17D 08/29/00 
LWl7D 11/09/00 

LW18D 08/29/00 
LW18D 11/09/00 

RW2 05/18/99 
RW2 09/21199 
RW2 12106/99 
RW2 02116/00 
RW2 05/23/00 
RW2 08/29/00 

RW2 11109/00 

Other: 
River Gauge 03/25/97 
Rrver Gauge 03/31/97 
River Gauge 07116/97 
River Gauge 07/16/97 
River Gauge 07/16/97 
Rrver Gauge 10/21/97 
Rrver Gauge 10/21/97 
River Gauge 10/21197 
Rrver Gauge 01/27/98 
River Gauge 01/27/98 
River Gauge 01/27/98 

TABLE A-1 Page 9 of 10 

SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPl 
Time Elevation !ft) !a) !ft! !b) (ft) IC) Thickness (ftl NOTES 

15:00 31.12 19.82 11.30 
11:37 31.12 25.81 5.31 
14:15 31.12 21.18 9.94 
10:27 31.12 21.20 9.92 
16:42 31.12 21.51 9.61 
13:29 31.12 25.86 5.26 
12:46 31.12 26.26 4.86 

15:09 29.04 18.59 10.45 
11 :50 29.04 20.76 6.28 
15:06 29.04 21.81 7.23 
11:02 29.04 20.35 8.69 
17:37 29.04 19.50 9.54 
14:54 29.04 Well purged dry 6/28: sampled a.m. on 8/29 

29.04 Well sampled l1fB/OO - water level not represenlative 

15:13 30.02 18.45 11.57 
11:54 30.02 24.44 5.56 
14:21 30.02 19.72 10.30 
10:35 30.02 19.89 10.13 
17:00 30.02 20.23 9.79 
13:45 30.02 24.38 5.64 
13:00 30.02 24.66 5.36 

15:14 29.24 18.23 11.01 
11:53 29.24 24.69 4.55 
14:22 29.24 19.40 9.84 
10:36 29.24 19.90 9.34 
16:59 29.24 20.38 8.86 
13:44 29.24 24.68 4.56 
13:01 29.24 24.56 4.68 

16:50 30.54 21.26 9.28 
13:35 30.54 25.6B 4.86 
12:49 30.54 25.90 4.64 

16:49 30.85 21.26 9.59 
13:34 30.65 25.54 5.31 
12:48 30.85 25.98 4.67 

16:48 28.4 18.79 9.61 
13:32 28.4 23.07 5.33 
12:47 28.4 23.59 4.81 

13:21 27.82 22.96 4.86 
12:36 27.82 23.17 4.65 

13:25 27.82 22.79 5.03 
12:40 27.82 22.91 4.91 

15:02 30.68 19.50 11.18 
11:40 30.68 25.75 4.93 
14:17 30.88 20.77 9.91 
10:29 30.68 20.99 9.69 
16:52 30.68 21.37 9.31 
13:36 30.68 25.36 5.32 

I,jlOunaWaler Inlenm aelfon pumpmg oegan lUl"IVU In me 
lower zone at this well. Pump not running at lime 01 

12:50 30.68 25.83 4.85 measurement 

11 :33 28.13 14.60 13.53 
28.13 Locked 

06:55 28.13 16.73 9.40 
07:55 28.13 18.84 9.29 
09:14 28.13 18.92 9.21 
15:52 28.13 23.38 4.75 
16:11 28.13 23.44 4.69 
17:55 28.13 23.59 4.54 
10:46 28.13 18.20 9.93 
12:25 28.13 18.31 9.82 
13:56 28.13 17.89 10.24 

s: Isheets\tlmeoil\waterIvI\Gwl-ali Quarterly Event 1/8/01 Landau Associates 
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Well 

River Gauge 
River Gauge 
River Gauge 
Rival Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 
River Gauge 

TABLE A~1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 ~ AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

Date Time 

05118198 17:12 
05/18/98 17:45 
08117/98 09:58 
08/17198 10:34 
11/13198 09:30 
11/13/98 10:05 
02/16199 12:40 
02/16199 13:27 
05118199 14:33 
05116199 15:19 
09121/99 11:10 
09121/99 11:59 
12/06199 13:43 
12106/99 14:25 
02116/00 10:03 
02/16/00 10:41 
OS/23/0D 16;12 
05123/00 17:04 
OB/29/00 12;54 
08/29/00 13:49 

Notes; 
NM Not measured. 
NA Not available. 

RefereJlce DTW 
ElevatioJl (tI) (a) (Il) (b) 

28.13 16.97 
28.13 17.15 
2B.13 23.9B 
2B.13 24.15 
28.13 24.64 
2B.13 24.45 
28.13 19.36 
28.13 19.43 
28.13 17.24 
28.13 17.30 
28.13 24.94 
28.13 25.03 
28.13 18.24 
28.13 18.06 
28.13 19.18 
28.13 19.07 
28.13 19.80 
28.13 19.94 
28.13 24.63 
28.13 24.91 

-- No measurable product or odor observed . 
• Well Point 

GW Elevation LNAPL 
(tI) (c) Thickness (Il) NOTES 

11.16 
10.98 
4.15 
3.9B 
3.49 
3.68 
8.77 
8.70 
10.89 
10.83 
3.19 
3.10 
9.89 
10.07 
8.95 
9.06 
8.33 
8.19 
3.50 
3.22 

Page 10 of 10 

(a) Reference Elevation (Ref. Elev) is the norlh side of the top of the 1.25-, 2- or 4-inch well casing, reference eleVation surveys were conducted 
by Zarosinski-Tatone Engineers, Inc.; Portlafld, Oregon. For the river gauge, the reference elevation was 
measured at a marked location on the south side of the dock on the Willamelte River. 

(b) Depth to waler (DTW) measured from surveyed reference elevation [see note (1)]. 
(c) Where lNAPL thickness measured, groundwater elevation adjusted to account for the presence of lNAPl in the well 

using the method in "Estimation of Free Hydrocarbon Volume !rom Fluid Levels in Monitoring Wells" [Lenhard and Parker 1990; 
GlOundwater 28(1):57-67]. 

s; 'sheets\timeoil\waterIvI\Gwl-ali Quarterly Event 1/15/2001 Landau Associates 
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TABLE A~2 1 of 1 

GROUNDWATER ANALYTICAL METHODS 
THIRD QUARTER SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Chlorinated 

Sem ivolatiles Volatiles Phenols TPH-D PP Metals 
Well (8270) (8260) (8040) TPH-D (extended) TPH-G (6010nOOO) TDS Chloride Ethanol 

61 X X X X X X X X X X 
62 X X X X X X X 
D X X X X X X X 

G1A X X X X X X X 
Jl X X X X X X X 
J2 X X X X X X X 
K X 
0 X X 
R X X 

lW1S X X X X X X X 
lW1D X X X X X X X 
LW2S X X X X X X X 
lW3D X X X X X X X 
LW4S X X X X X X X 
LW4D X X X X X X X 
LW6D X X X X X X X 
LW7S X X X X X X X 
lWBS X X X X X X X X X X 
lW9S 
LW9D X X X X X X X 
LW10S 
LW10D X X X X X X X 
LW11D X X X X X X X 
LW12D1 X X X X X X X 
LW12D2 X X X X X X X 
LW13S X 
LW15D X 
LW17D X 
LW18D X 
RWl X X X X X X X X X X 
RW2 X X X X X X X X X 
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Sample Identification: 
laboratory Identification: 

Date Collected: 

CHLORINATED PHENOLS (llgIL) 
EPA Method SW8040/SW8270AF MOD. 
Pentachlorophenol 
2,4,6-Trichlorophenol 
2,3,6-Trichlorophenol 
2.4,5-Trichlorophenol 
2,3,4-Trichlorophenol 
2,3,5,6- and 2,3,4,6-TetrachlorophenoJ 
2,3.4.5-Tetrachlorophenol 

SEMIVOLATILES (llgIL) 
EPA Method SW8270 
Phenol 
Bis-(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Benzyl Alcohol 
1 ,2-Dich lorobenzene 
2-Methylphenol 
2,2'-O><ybis(1-Chloropropane) 
4-Methylphenol 
N-Nitroso-Di-N-Propylamine 
Hexachloroethane 
Nitrobenzene 
lsophomne 
2-Nitrophenol 
2+0imethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy) Methane 
2,4-0ichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiens 
4·Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
24,5-Trichlorophenol 

5: 15heetsltimeomph2n'\Gwevnt14 shallow 1/8/01 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

Bl 0 Jl K LW1S LW2S 
CB68E C849D C849G CB49K CB49C CB491 
6/29/00 8/28/00 6/29/00 6/28/00 8/28/00 6/29100 

0.43J 0.25 U 0.25 U NA 0.25 U I 7201 
0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 025 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 0.74 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U B 0_25 U 0.25 U 0.25 U NA 0.25 U 1.0 

3.0 U 2.0 U 2.0 U NA 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
3.61 2.0 U 2.0 U NA 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
471 1.0 U 1.0 U NA 1.0 U 1.0 U 
20 U 2.0 U 2.0 U NA 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
3.0 U 3.0 U 3.0 U NA 3.0 U 3.0 U 
731 10 U 10 U NA 10 U 10 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
3.0 U 3.0 U 3.0 U NA 3.0 U 3.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
271 1.0 U 1.0 U NA 1.0 U I 141 
3.0 U 3.0 U 3.0 U NA 3.0 U 30 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 2.0 U 
9.61 1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 

...................... ······"._. _____ •••• _ •• o>._.>oc •• ___ co> ... 

,._") 
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Dup oflWBS 
LW4S LW7S LWaS W 

CB68C CB49A CB68F CB68H 
6/30100 8/28/00 8/30/00 6/30100 

B 0.25 U 0.25 U 0.25 U 
2.2 0.25 U 0.25 U 0.25 U 
6.1 0.25 U 0.25 U 0.25 U 
37 U 0.25 U 0.25 U 0.25 U 

EI 0.25 U 0.25 U 0.25 U 
730 0.25 U 0.25 U 0.25 U 
130 0.25 U 025 U 0.25 U 

200 U (b) 2.0 U 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 

I 121M 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 

I 3.a1M 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 

I 441 10 U 10 U 10 U 
1.0 U 1.0 U 1.0 U 1.0 U 

I 48 1 3.0 U 3.0 U 3.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 

I 211 c::::J]] ~ I 381 
3.0 U 3.0 U 3.0 U 3.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 

I 7.31M 2.0 U 2.0 U 2.0 U 
1.0 U c::::nJ ~ I 30 1 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

CHLORINATED PHENOLS (pgiL) 
EPA Method SW8040/SW8270AF MOD, 
Pentachlorophenol 
2,4,6· Trichlorophenol 
2,3,6,Trichlorophenol 
2.4 ,5, Trichlorophanol 
2,3,4, Trichlorophenol 
2,3,5,6· and 2,3,4,a·Tetrachlorophenol 
2,3,4,5·Tetrachlorophenol 

SEMIVOLATILES (llg/L) 
EPA Method SW8270 
Phenol 
Bi$·(2·Chloroethyl) Ether 
2·Chlorophe nol 
1,3·Dichlorobenzene 
1 A·Dichlorobenzene 
Benzyl Alcohol 
1 ,2·Dichlorobenzene 
2·Melhylphenol 
2,2'·Qxybis( 1·Chloropropane) 
4·Methylphenol 
N·Nitroso·Di·N·Propylamine 
Hexachloroethane 
Nitrobenza ns 
Isophorone 
2'Nilrophenol 
2,4·Dimethylphenol 
Benzoic Acid 
bis(2·Chlorosthoxy) Methane 
2,4·Dichlorophenol 
1,2,4·Trichlorobanzene 
N aphtha\ene 
4·Cnloroaniline 
Haxachlorobutadie ne 
4·Chloro·3·methylphenol 
2·Methylnaphthalena 
Hexachloracyclopentadiene 
2,4,6·Trichlorophenol 
2,4,5·Trichlorophenoi 

s: \sheats\timeoi~ph2r~Gwevnt14 shallow 118/01 

TABLE A~3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING eVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

SHALbOW WELLS 

LWllS LW13S RW1 
CB49J CB68A CB68G 
6/28/00 8/30/00 8/30/00 

39001 I 0891 f 63001 
0,661 0.25 U I 231 
0.25 U 0.25 U I 0.531 
0.72 U 0.25 U 22 U 
0,32 U 0.25 U 0.79 
2501 0.25 U I 11001 
2.51 0.25 U I 24J 

2.0 U NA I 151 
2,0 U NA 2.0 U 
1,0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
1.0 U NA 1.0 U 
2.0 U NA 2.0 U 
1.0 U NA 1.0 U 
3.51 NA I 1.a!M 
2.,0 U NA 2.0 U 
2.0 U NA 2.0 U 
1.0 U NA 10 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
3.0 U NA 3.0 U 
10 U NA 10U 
1.0 U NA 1.0 U 
3.0 U NA I 3.11M 
1.0 U NA 1.0 U 
13] NA c=::gj 

3.0 U NA 3.0 U 
2.0 U NA 2.0 U 
261M NA 2.0 U 
4.91 NA c:::EI 
5.0 U NA 5.0 U 
5.0 U NA c::TIl 
5.0 U NA 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

2-Chloronaphthalene 
2-N itroaniline 
Oimethyiphthaiate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2A-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,6-Dinitrotoluene 
2A-Dinitrotoluene 
Oiethylphthalate 
4-Chloraphenyl-phenylether 
Fluorene 
4,Nitroaniline 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phanylether 
Hexaehlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Bufylphthalate 
Fluoranthene 
Pyrena 
Bufylben~ylphthalate 

3,3'-Dichlorobanzidins 
Benzo(a)anthracene 
bis(2-Ethylhexyi)phthalale 
Chrysene 
Di-n-Oefyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(I,2,3-cd)pyrene 
Dibanz(a,h)anthracene 
Benzo(9,h,i)parylene 

$: \sheets\timeoi I\ph2r~Gwevnl14 shallow 1/8101 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLQW WELLS 

Bl 0 Jl K LW1S LW2S 
CB58E CB49D CB49G CB49K CB49C CB491 
8/29/00 8(2.8(00 8129/00 8/28/00 8128/00 8/29/00 

1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
6.0 U 6.0 U 6.0 U NA 6.0 U 6.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
10 U 10 U 10 U NA 10 U 10 U 

5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
10 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
5_0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1,0 U tDU 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
10 U lOU 10 U NA 10 U 10 U 

1.0 U 1,0 U 1.0 U NA 1.0 U 1,0 U 
1.0 U 1,0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 2001 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.3 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U ,<0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA leO U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U leO U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U leO U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
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Dup of LWBS 
LW4S LW7S LW8S W 

CB68e CB49A CB6BF CB68H 
81S0/00 8/28/00 81S0/o0 8/30/00 

1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
6.0 U 6.0 U 6.0 U 60 U 
1.0 U 1.0 U 1.0 U 1.0 U 
10 U 10 U 10 U 10 U 

5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
10 U 10 U 10 U 10 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 

9400lJ (c) 5.0 U 5.0 U 5.81 
1.0 U 10 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
3.91 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U SeD U 5.0 U 
1.0 U 1.0 U leO U 1.0 U 
1.0 U 1.0 U leO U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 10 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
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Sarrple Idanlification: 
laboratory Identification: 

Data Collected: 

2-Chlaronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphlhylene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2.6-Dinitrotoluene 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4.6-Dinitro-2-Methylphenol 
N-Nilrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Butylphthalate 
Fluoranthe ne 
Pyrena 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
8enzo(a)anthracene 
bis(2-Ethylhexyl)phthalate 
Chrysena 
Oi-n-Octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3·cd)pyrane 
Dibenz(a,h)anthracene 
8enzo(g.h.i)pery!ane 

s: \sheets\timeoi~ph2ri\Gwevnt14 shallow 1/8/01 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WE LLS 

LW11S LW13S RWI 
CB49J CB6BA CB68G 
8!28/00 8/30100 8/30/00 

1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
6_0 U NA 6.0 U 
1_0 U NA 1.0 U 
10 U NA 10 U 

5.0 U NA 5.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
5.0 U NA 5.0 U 
1_0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
10 U NA 10 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 

36001 NA 54001 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

VOLATILES (flgIL) 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 .1-Dichloroethene 
1.1-Dichloroethane 
trans-l,2-Dichloroethene 
cis-l.2-Dichloroethen8 
ChlClroform 
1,2-Dichloroelhane 
2-Butanone 
1,1, I-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1.2-Dichlofopropane 
cis-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-l,3-Dichloropropene 
Bromoform 
4-Methyl-2.Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofiuoromethane 
1,1,2-Trichlorotrifluoroethane 
m.p-Xylene 

s: Isheets\timeoil\ph2riIGwevnt 14 shallow 1115101 

TABLEA~3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

StlALLQW WIiLLS 

B1 D Jl K LW1S LW2S 
CB6SE CB49D CB49G CB49K CB49C CB491 
8129100 8128/00 8129100 8/28/00 8128100 8129100 

25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
50 U 2.0 U 2.0 U NA 2.0 U 2.0 U 

4101 5.0 U 5.0 U NA 5.0 U 5.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 

120 U 5,0 U 5.0 U NA 5.0 U 5.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1,0 U 1.0 U NA 1.0 U 1.0 U 

120 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 

11001 1.0 U 1.0 U NA 1.0 U 1.D U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.D U 

120 U 5.0 U 5.0 U NA 5.D U 5.0 U 
120 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
25 U 1.0 U 1.D U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 

36001 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1,0 U 1.0 U NA 1.0 !J 1.0 U 

3001 1.0 U 1.0 U NA 1.0 U I 1.61 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
50 U 2.0 U 2.0 U NA 2.0 U 2.0 U 

9901 1.0 U 1.0 U NA 1.0 U I 3.01 
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Dup of LVV8S 
LW4S LWlS LWBS W 
CB68C CB49A CB6BF CB68H 
8130100 8128100 8130100 8/30/00 

5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
10 U 2.0 U 2.0 U 2.0 U 

I 831 56 U 5.0 UJ 12 J 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
25 U 9.3 U 5.0 U 5.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
25 U 5.0 U 5.0 U 5.0 U 

5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.D U 1.0 U ~ I 291 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
25 U 5.0 U 5.0 U 5.0 U 
25 U 5.0 U 5.0 U 5.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 

I 9.21 1.0 U 1.0 U 1.0 U 
5.0 U 10 U 1.0 U 1.0 U 

I 941 ~ ~ I 1201 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
10 U 2.0 U 2.0 U 2.0 U 

I 1101 ~ ~ I 2001 
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Sample Identification: 
Laboratory Identification: 

Date Colleoted: 

VOLATILES (lIg1L) 
EPA Melhod SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chlorwthane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
l,l-Dichloroethane 
trans-1,2-Dichloroethene 
cis-I ,2-Dichlo,oethene 
Chloroform 
1,2-Dichloroelhane 
2-Butanona 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
BTomadichloromethane 
1,2-Dichloropropana 
cis-1,3-Dichloropropene 
Trichloroethene 
Dlbromochloromelhane 
1,I,2-Trlchloroethane 
Ben~enB 

trans-l,3-Dichloropropene 
Bromoform 
4-Methyl-2-Penlanone (MIBK) 
2-Hexanone 
T etrachloroethene 
1 ,I ,2,2-T etrachloroethane 
Toluene 
Chlorobenzene 
Elhylbenzene 
Styrene 
T richlorofluoromelhane 
1,1,2' Trichlorotrilluoroethane 
m,p-Xylene 

s: \sheats\timeoil\ph2ri\Gwevnt14 shallow 1/8101 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLQW WELLS 

LWllS LW13S RWl 
CB49J CB68A CB68G 
8/28/00 B/30/00 8/30/00 

1.0 L1 NA 6.0 L1 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
2.0 U NA 12 U 
111 NA 30 U 
1.0 L1 NA 6.0 U 
1.0 U ' NA 6.0 U 
1.0 U NA 6.0 L1 
1.0 U NA 6.0 U 
1.0 L1 NA 6.0 U 
1.0 U NA 6.0 L1 
1.0 U NA 6.0 U 
5.0 U NA 30 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
5.0 U NA 30 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
5.0 U NA 30 U 
5.0 U NA 30 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
151 NA I 141 

1.0 U NA 6.0 U 
691 NA c:::!]§l 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
2.0 U NA 12 U 
1201 NA 1 1501 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

a-Xylene 
1 ,2-Dichlorobenzene 
1 ,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2·Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
8 romochloromethane 
2,2-Dichloropropane 
1 ,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzena 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec·8utylbenzenEl 
4-lsopropyltoluenEl 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1 ,2,3-Trichlorobenzene 

s: \sheets\limeoi~ph2r~Gwevnt14 shallow 1/8/01 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

Bl D Jl K LWIS LW2S 
CBS8E CB49D CB49G CB49K C649C CB491 
B/29/00 8/28/00 8/29100 8/28/00 8/28/00 8/29/00 

4201 1.0 U 1.0 U NA 1.0 U I 8.11 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1_0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 

1200 U 50 U 50 U NA 50 U 50 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
50 U 2.0 U 2.0 U NA 2.0 U 2.0 U 

120 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 

120 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
75 U 3.0 U 3.0 U NA 3.0 U 3_0 U 

120 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
371 1.0 U 1.0 U NA 1.0 U a 1601 1.0 U 1.0 U NA 1.0 U 66 

120 U 5.0 U 5_0 U NA 5.0 U 5.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 8J NA 1.0 U B 311 1.0 U 3.3 NA 1.0 U 5.B 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 10 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
25 U 1.0 U 1.0 U NA 1.0 U § 25 U 1.0 U 1.0 U NA 1.0 U 3.8 
25 U 1.0 U 1.0 U NA 1.0 U 3.7 M 

120 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
120 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
120 U 5.0 U 5.0 U NA 5.0 U 5.0 U 

Page 7 of 10 

Dup of LW8S 
LW4S LW7S LW8S W 
C868C CB49A CB68F CB6BH 
8/30100 8/28/00 8/30100 8/30/00 

I 2101 1.0 U 1.0 U 1.0 U 
6.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
250 U 57 U 50 U 50 U 
5.0 U 1.0 U 1.0 U 1.0 U 
10 U 2.0 U 2.0 U 2.0 U 
25 U 5.0 U 5.0 U 5.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
25 U 5.0 U 5.0 U 5.0 U 
15 U 3.0 U 30 U 3.0 U 
25 U 5.0 U 5.0 U 5.0 U 

~ 500 B 3.0 ~ 130 I 1~~1 
25 U 5.0 U 5.0 U 5.0 U 
50 U 1.0 U 1.0 U 1.0 U 
50 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1,0 U 1.0 U 
5.0 U 1_0 U 1.0 U 1.0 U a 79 a 28 ~ 100 I 1~~1 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 1.0 U B I 52~1 a B 20 
19 1.1 1.0 U 1.0 U 
13 U 2.B I 141 I 131 
25 U 5.0 U 5.0 U 5.0 U 

I 311 c:::::::::J]] I 1101 I 1001 
25 U 5.0 U 5.0 U 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
ACl)llonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l ,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
I sopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
lert-Butylbenzene 
sec-Butyl benzene 
4-lsopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3·Trichlorobenzane 

s: \sheets\timeoil\ph2 ri\Gwevntl4 shallow 1/8101 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

LW11S LW13S RWI 
CB49J CB68A CB6SG 
8/28/00 8/30/00 8/30/00 

1201 NA LOOOfu] 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
50 U NA 300 U 
1.0 U NA 6.0 U 
2.0 U NA 12 U 
5.0 U NA 30 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
5_0 U NA 30 U 
3.0 U NA 18 U 
5.0 U NA 30 U 
531 NA ~ Is01 NA 320 
5.0 U NA 30 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
221 NA Em 321 NA 61 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.0 U NA 6.0 U 
1.5 M NA 6.0 U 
8.8 NA B 5.9 NA 8.6 
7.0 M NA 7.7 U 
5.0 U NA 30 U 
221 NA 30 U 
5.0 U NA 30 U 
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Sample Identification: 
Laboratory Idenlificaticn: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mglL) 
Method OR-DEQ 
TPH-Diesel Range 
TPH-Motor Oil Range 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mglL) 
Arsenic (7060) 
Chromium (5010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Total Dissolved Solids (mg/L) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conductivity (mSicm) (avg) 
Dissolved oxygen (mgiL) (avg) 
Turbidity (NTU) 

ETHANOL (mglL) 

s: \sheets\timeoil\ph2r~Gwevnt14 shallow 1/8/01 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

B1 D Jl K LWIS LW2S 
CB68E CB49D GB49G CB49K C849C CB491 
8/29/00 8/28/00 8/29100 8/28/00 8/28/00 8/29/00 

1 Aj(a) 0.25 U 0.25 U NA 0.25 U I 1.8I<a) 
0.50 U NA NA NA NA NA 

3s1 NA NA NA NA NA 

0.0071 1 o.Olsl 1 0.0101 0.001 U 1 0.0101 Omt 
0.005 U 0.005 U O.OOS U 0.005 U 0.005 U 0.005 
0.002 U 0.002 U 0.002 U I 0.0041 0.002 U 0.007 
0.001 U 0.001 U 0.001 U 0,001 U 0.001 U 0.003 

O.Olt om U om U ~ 0.01 U 0.01 U 

o.DOSU 0.006 U 0.006 U O.OOS 0.006 U I 00161 

170 230 160 NA 160 180 
1.7 3.1 2.0 NA 3.5 2.8 

6.13 6A7 6.58 5,63 6.49 6.59 
17.7 15.4 15.6 16.0 16.0 15.5 
243 357 248 161 196 268 
1.51 1.56 1.62 1.78 LBO 1.73 

40 6 5 6 13 335 

5.0 U NA NA NA NA NA 

Page 9 of 10 

Dup of LW8S 
LW4S LW7S lW8S W 
GB6SG CB49A C868F CB68H 
8/30100 8/28100 8/30100 8/30/00 

I 151<a) ~(a) I 1.sl<a) I 1.61(a) 
NA NA 0.50 U 0.50 U 
NA NA c=Jill I 131 

1 0.0041 o:illl ~ 1 0.0231 
0.005 U 0.005 U 0.005 U 0.005 U 

1 0.01sl 0.002 U 0.002 U 0,002 U 
0,001 U 0.001 U 0.001 U 0.001 U 

0.01 U 0.01 U 0,01 U 0.01 U 
o.oos U 0.006 U 0.006 U I 00071 

420 190 .210 210 
4.6 2.9 2.2 2.3 

5.70 6.36 4.89 4.89 
15.1 15.5 15.2 15>3 
433 299 330 330 
1.36 1.66 1.12 1.13 

42 89 36 35 

NA NA 5.0 U 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mglL) 
Method OR-DEQ 
TPH-Oiesel Range 
TPH-Motor Oil Range 
T PH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mg/L) 
Arsenic (7060) 
Chromium (5010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Total Dissolved Solids (mglL) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conductivity (mS/cm) (avg) 
Dissolved oxygen (mgIL) (avg) 
Turbidity (NTU) 

ETHANOL (mglL) 

5: \sheets\llmaoi~ph2r~Gwevnt14 shallow l1B/01 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

LWllS LW13S RWl 
CB49J CB68A CB6BG 
8/28/00 8/30/00 8/30/00 

5.91(a) NA C::TIl<a) 
NA NA 2.0 U 
141 NA I 261 

0.0071 NA c:::::f@] 
0.005 U NA 0.005 U 
0.002 U NA 0.002 U 
0.001 U NA 0.001 U 

0.01 U NA 0.01 U 
0.006 U NA 0.006 U 

220 NA 240 
6.5 NA 13 

6.27 5.57 5.69 
15.1 13.5 14.8 
346 149 314 
1.37 3.67 0.87 

28 31 24 

5.0 U NA 5.0 U 

Note: See Table A-5 for key to footnotes and analytical data qualifiers. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: B2 J2 0 R G1A LW1D LW3D LW4D LW6D LW9D LW10D 
Laboratory Identification: CB6aB CB49H CB85C CB8SD CB85G CB49B CB49E CB6eD CB85E CB85F CB8SH 

Date Collected: 8/29/00 6/29/00 6/30/00 8/30/00 8/30/00 8/28/00 s/29/00 8f3DfOO 8/30/00 8/30/00 8/31/00 

CHLORINATED PHENOLS (jJg/L) 
EP A Method SW8040 
Pentachlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.301 0.25 U 0.25 U 0.25 
2,4,6· Trichlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 
2,3,6.Trichlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 
2,4,5· Trichlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.41 U 0.25 U 0.25 U 0.25 
2,3,4-Trichlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 
2,3,5,6· and 2,3,4,6·Tetrachloropnenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 
2,3,4,5-Telrachlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 

SEMIVOLA TILES (jJg/L) 
EP A Method SW8270 
Phenol 2.0 U 2.0 U 2.0 U 8.41 2.0 U 2.0 U 2.0 U 1101 2.0 U 2.0 U 2.0 
Bis-(2-Chloroethyl) Ether 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 
2·Chloropnenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U La U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
1 .3-Dicn lorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
1 ,4·Dichlorobenzene 1.0 U 1.0 U 1.0 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 UJ 1.0 
Benzyl Alcohol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 
1,2-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
2·Methylphenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 
2,2'-Oxybis( 1-Chloropropane) 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
4-Methylphenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
N-Nitroso-Di-N-Propylamine 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 
Hexachloroethane 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 
Nitrobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Isophorone 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
2-Nitrophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 L1 5.0 U 5.0 
2,4·Dimethylphenol 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 
B snzo Ie Acid 10 U 10 U 10 U 10 U 10 U 10 U 10 U 111 10 U 10 U 10 
bis(2-C hloroethoxy) Methane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
2,4-Dichlorophenol 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 
1,2,4-Trioh IDrobenlene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Naphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 111 1.0 U 1.0 U 1.0 
4-Ch loroanili ne 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 
Hexachlorobutadiene 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 
4-Chloro-3-melhylphenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 

OJ 2-Methylnaphthalene 1.0 U 1.0 U 1.0 U 1.0 U 7.71 1.0 U 1.0 U 181 1.0 U 1.0 U 1.0 

N Hexachlorooyolopentadiene 5.0 L1 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 

--I 2,4,6-Trichloropnenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 

0 2,4,5-Trichlorophenol 5.0 U 5.0 U 5.D U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 
-->. 2-CtJloronaphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
0 
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TABLE A-4 Page Z of 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 
Dup of flWZ 

Sample Identification LW11D LW12D1 LW1202 LW170 LW180 RW2 X 
Laboratory Identification CB49F CB851 CB85J CBB5A CBa5B CD97A CD97B 

Date Collected 8/29/00 8/31100 8/31/00 8/31/00 8/31100 9/13/00 9/13/00 

CHLORINATED PHENOLS (1J9/L) 
EPA Method SW8040 
Pentachlorophenol U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U ~ ~ 2,4,6-Trichloropheno I U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 2.3 2. 
2,3,6-Trichlorophenol U 0.25 U 0.25 U 0.25 U 0.25 LJ 0.25 U 0.48 U 0.51 U 
2,4,5-Trichlorophenol U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 10 U 11 U 
2,3,4-Trichlorophenol U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,3,5,6- and 2,3,4,6·Tetrachlorophenol U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U B B 2,3,4,5-Telrachloro phenol U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 7.0 

SEM1VOLATlLES (1J9/L) 
EPA Melhod SW8270 
Phenol U 2.0 U 2.0 U 2.0 U NA NA HOIJ 150P 
Bis-(2-Chloroethylj Ether U 2.0 U 2.0 U 2.0 U NA NA 2.0 U 2.0 U 
2-Chlorophenol U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1,3-Dichlorobenzene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 LJ 
1,4-0ichlorobenzene UJ 1.0 U 1.0 LJJ 1.0 UJ NA NA 1.0 U 1.0 U 
Benzyl Alcohol U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
1,2-0ichlorobenzene U 1.0 U 1.0 L:J 1.0 U NA NA 1.0 U 1.0 U 
2·Methylphenol U 2.0 U 2.0 U 2.0 U NA NA 2.0 U 2.0 U 
2,2'-Oxybis(I-C hloropropane) U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
4- Methylphenol U 1.0 LJ 1.0 U 1.0 U NA NA 6.01J 5.31 J 
N-Nitroso-Di-N-PropYlamine U 2.0 U 2.0 U 2.0 U NA NA 2.0 U 2.0 U 
HexachlolOetha[Je U 2.0 U 2.0 U 2.0 U NA NA 2.0 U 2.0 U 
Nitrobenzene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Isophorone U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
2-Nitrophenol U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
2,4-Dimethylpl1enol U 3.0 U 3.0 U 3.0 U NA NA 3.0 U 3.0 U 
Benzoic Acid U 10 U 10 U 10 U NA NA 10 U 10 U 
bis(2-Chloroethoxy) Methane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
2,4-0 iehla ro phena I U 3.0 U 3.0 U 3.0 U NA NA 8.71J 8.1!J 
1,2,4-Trichlorobenzene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Naphthalene U 1.0 U 1.0 U 1.0 U NA NA 161 16) 
4-Chloroaniline U 3.0 U 3.0 U 3.0 U NA NA 3.0 U 3.0 U 
Hexachlorobutadiene U 2.0 U 2.0 U 2.0 U NA NA 2.0 LJ 2.0 U 
4-Chlaro·3·melhylphenol U 2.0 U 2.0 U 2.0 U NA NA 2.0 U Z.O U 

OJ 2-Melhylnaphthalene U 1.0 U 1.0 U 1.0 U NA NA 441 41/ 
N Hexachlorocyclopentadiene U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
--I 2,4,6-Trichlorophenoi U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
0 2,4,5-Trichloropheno I U 5.0 U 5.0 U 5.0 U NA NA 161J 141J ....... 2·Chloronaphlhalene U 1.0 U 1.0 U 1.0 U NA NA 16 U 15 U 
0 
.j::>. 
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TABLEA-4 Page 3 of 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: B2 J2 0 R GIA LW1D LW30 LW40 LW6D LW9D LW10D 
Laboratory Identification: CB68B CB49H CBS5C CB850 CB85G CB49B CB49E CB68D CBaSE CB85F CBa5H 

Date Collected: 8/29/00 8/29/00 8/30/00 8/30/00 8/30/00 8/28/00 8/29/00 6/30/00 8/30/00 8/80/00 8/31(00 

2-Nitroanili ne 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 
Dimethytphthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Acenaphthylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
3-Nitroaniline 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 
Acenaphthene 1.0 U 1.0 U 1.91 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
2,4-0initrophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 
4-Nitropheno I 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 
Dibenzofuran 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
2,6-0lnitrololuene 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 
2,4-Dlnitrotoluene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 
Diethylphthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
4-Chlorophenyl-p henylether 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Fluorene 1.0 U 1.0 U 2.91 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
4-Nitroaniline 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 
4,6-Dinitro-2-Methylphenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 
N-Nitrosodiphenylamlne 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
4-Bromophenyl-phenylether 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Hexach lorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Pentachlorophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 8.91 5.0 U 5.0 U 5.0 
Phenanthrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Carbazole 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Anthracene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
o I-n-Butylphthalate 2.0 1.0 U 1.0 U 1.4 U 1.9 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Pyrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Butylbenzylphthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
3,3'-Oichlorobenzid ine 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 
Benzo(a)anthracene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
bls(2·Ethylheryl)phthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.71 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Chrysens 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Di·n·Octyi phthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Benzo{b)fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Be nzo(k)fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Benzo{a)pyrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Indeno( 1 ,2,3-cd)pyrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 
Dibenz{a,iJ)anthracene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 

OJ 
Benzo(g,h,i)perylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 

N VOLATILES (IJg/L) 
--I EP A Method SW8260 
0 Chloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 
....... 
0 
.j::>. 
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TABLE A-4 Page 4 of 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Oup ofRW2 
Sample Identification; LWllD LW12Dl LW1202 LW17D LW18D RW2 X 

LaboratolY IdentificaUon; CB49F CB851 CB85J CB85A CBB5S CD97A CD97B 
Date Collected; 8/29/00 8/31100 8/31/00 8/31100 a/31/00 9/13/00 9/13/00 

~~----.". 

2-Nilroanili ne U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
Dimethylphlhalate U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Acenaphthylene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
3-Nitroaniline U 6.0 U 6.0 U 6.0 U NA NA 6.0 U 6.0 U 
Acenaphthene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
2.4-Dinitrophen 01 U 10 U 10 U 10 U NA NA 10 U 10 U 
4-Nltrophenol U 5.0 U 5.0 U 5.0 U NA NA' 5.0 U 5.0 U 
Dibenzofuran U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
2,6-Dinitrotoluene U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
2.4-Dinitrotolu ene U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
Diethylphthalate U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
4-Chlorophenyl-phenylether U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Fluorene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
4-NitroaniJine U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
4,6-Dinilro-2-Methylphenol U 10 U 10 U 10 U NA NA 10 U 10 U 
N-Nilrosortiphenylamine U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
4-Bromophenyl-phenylelher U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Hexachlorobenzene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Pentachlorophenol U 5.0 U 5.0 U 5.0 U NA NA 490lJ 4461J 
Phenanthrene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Carbazole U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Anthmcene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Di-n-BUlylphlhalate U 1.0 U 1.0 U 1.1!U NA NA 1.31 1.S) 
Fluo ran thene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Pyrene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
SUlylbenzylphthalate U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.G U 
3.3·-Dichlorobenzidine U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
Benzo(a)anthracene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
bis(2-Ethylhexyl)phlhalate U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 2.9 U 
Chrysene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Di-n-Oclyl phlhalale U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.21 
Benzo(b)fluoranthene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Benzo(k)fluoranthene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Benlo(a)pyrene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Indeno(1,2,3-cd)pyrane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Dibenz(a.h)anthracene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 

OJ Benzo(g,h,i}perylene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
N VOLATILES (llgIL) --I 
0 EP A Method SW826Cl 

....... Chloromelhane IU 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
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Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon 0 !sulfide 
1 ,1·Dichloroethene 
',,-Dichloroethane 
trans-' ,2-Dichloroethene 
cis-l,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l ,3-Dieh loropropene 
Trichloroethene 
Oi bromoch loromethane 
1,1,2-Trichlomethane 
Benzene 
trans-l,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-T etrach loroeth ane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,I,2-Trichlorotrifluoroethane 
m,p-Xylene 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

Sample Identification: 
Laboratory Identification: 

Date Collected: 

s; Isheets\timeoil\ph2ri\Gwevnt14 deep 1/8/01 

TABLE Aw4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

B2 
CB6SB 
S/29/00 

J2 

CB49H 
8/29/00 

o 
C8S5C 
8/30/00 

R 
C885D 
8/30/00 

GIA 
C885G 
8/30/00 

lW1D 
C8498 
8/28/00 

LW3D 
CB49E 
8/29100 

1.0 U 
1,0 U 
1.0 U 
2.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
I,D U 
I,D U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

I,D U 1.0 U 
I,D U I,D U 
I,D U 1.0 U 
2.0 U 2.0 U 
5.0 U 451 
1.0U 1.0U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 

5.0 U 5.0 U 
1.0U 1.0U 
1.0 U 1.0 U 
5.0 U 5.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 181 
1.0 U 1.0 U 
1.0 U 1.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
I.OU I.OU 
1.0 U 1.0 U 
1.0 U 1.81 
1.0 u 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
2.0 U 2.0 U 
1.0 U 1.31 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 

1.0 U 
1.0 U 
1.0 U 
2.0 U 
221 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

5.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1201 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
6.31 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
5.81 
1.0 U 
1.0 U 
1.0 U 

1.0 U 
1.0 U 
1.0 U 
2.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

21 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

1.0 U 
1.0 U 
1.0 U 
2.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

5.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

1.0 U 
1.0 U 
1.0 U 
2.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

lW4D 
CB68D 
8/30/00 

5.0 U 
5.0 U 
5.0 U 
10 U 
25 U 

5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
25 U 

5.0 U 
5.0 U 
25 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
5.0 U 
25 U 
25 U 

5.0 U 
5.0 U 
5.0 U 
5.0 U 
391 

5.0 U 
5.0 U 

10 U 
CIT§] 
c:::J2] 

5.0 U 
5.0 U 

LW60 
CB85E 
8/30100 

1.0 U 
1.0 U 
1.0 U 
2.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

LW90 
CBB5F 
8/30/00 

1.0 U 
1.0 U 
1.0 U 
2.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

5.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

Page 5 of 10 

LW10D 
CB8SH 
8/31/00 

1.0 
1.0 
1.0 
2.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
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TABLE A-4 Page 6 of 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 
Dup of AW2 

Sample Identifioation: LW11D LW12Dl LW12D2 LW17D LW18D AW2 X 
Laboratory Identification; CB49F CB851 CB85J CB85A CB85B CD97A CD97B 

Date Collected: 6/29/00 B/::ll/00 a/31 100 8f::ll/00 8/31/00 9/13/00 9/13/00 

Bromomethane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 V 
Vinyl Chloride U 1.0 U 1.0 U 1.0 V NA NA 1.0 U 1.0 U 
Chloroethane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Methylene Chloride U 2.0 U 2.0 U 2.0 U NA NA 2.0 U 2.0 U 
Acetone U 8.41 5.0 U 5.0 U NA NA 241M 271M 
Carbon Disulfide U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1.1-Dichloroethene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1.1-0ichloroethane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
trans-l.2-Dichloroethene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
cis-l.2-0ichloroethene U 1.0 U 1.0 U t.O U NA NA 1.0 U 1.0 U 
Chloroform U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 V 
1.2-Dichloroethane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
2-Butanone U 5.0 U 9.5 U 5.0 U NA NA 241 261 
1,1,1-Trichloroethane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Carbon Tetrachloride U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Vinyl Acetate U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
Bromodichlo rOme thane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1,2-Dichloropropane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
cis-1,3-Dichloropropene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Trichloroethane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Oibromo ch loromethane U 1.0 U 1.0 U 1.0 U NA NA t.O U 1.0 U 
1.1 .2-Trichloroethane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Benzene U 1.0 U 1.0 U 1.0 U NA NA t.O U UU 
\rans-1.3- Dichloropropene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Bromoform U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
4-Methyl-2-Pentanone (MIBK) U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
2-Hexanone U 5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
Tetrachloroethene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1 ,1.2,2-Tetrach loroelh ane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Toluene U 1.0 U 1.0 U 1.0 U NA NA 2.11 2.21 
Ghlorobenzene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Ethylbenzene U 1.0 U 1.0 U 1.0 U NA NA 2BI 271 
Styrene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
Trichloroftuoromethane U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 

OJ 1.1.2-Trichlorotrifluoroethane U 2.0 U 2.0 U 2.0 U NA NA 2.0 U 2.0 U 
N m,p-Xylene U 1.0 U 1.0 U 1.0 U NA NA a a --I a-Xylene U 1.0 U 1.0 U 1.0 U NA NA 26 28 
0 1.2-Dichlorobenzene U 1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
-->. 1.3-Dichlorobenzene U t.O U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 0 
.j::>. 

...-... 
CD 
'-'" 
0 
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Sample Identification: 
laboratory Identification: 

Date Collected: 

1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1, l-Dichlorop ropene 
Dibromo methane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-s-chlaropropane 
1,2,3-Trichloropropane 
tranS-1,4-Dichlora-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutad iene 
Ethylene D ib romide 
Bramochloromethane 
2,2-Dichlaropropane 
1.3-Dichloropropane 
Isopropylbenzene 
n·Prapylbenzene 
Bromobenz8ne 
2·ChlarotoJuene 
4-Chlarotolu8ne 
tert·Butylbenzene 
sea-Butylbenzene 
4·lsoprapy!1oluene 
n"Butylbenzene 
1,2,4'Trichlorobenzene 
Naphthalene 
1.2,3-Trichlorobenzene 

s: Isheets\timeoillph2ri\Gwevnt14 deep 1/8/01 

TABLE A~4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

B2 J2 0 R G1A LW1D LW3D 
CB68B CB49H . CBasc CB85D CB8SG CB49B CB49E 
a/29/00 8/29/00 8/30/00 8/30/00 8/s0/00 6/28/00 8/29/00 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
50 U 50 U 50 U 50 U 50 U 50 U 50 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
s.o U s.o U 5.0 U 5.0 U 5.0 U S.O U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 3.0 U s.O U 3.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 19 U 5.0 U 5.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 3.81 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5,0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U au 1.0 U 
1.0 U 1.0 U B B B 1.0 U 1.0 U 
1.0 U 1.0 U 15 18 92 1.0 U 1.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 1.0 U au 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U B 1.0 U 1.0 U 
1.0 U 1.0 U 5.11 5.61 20 1.0 U 1.0 U 
au 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1,0 U 2.01 2,0 U 141M La U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 

Page 7 of 10 

LW4D LW6D LW9D LW10D 
CBB8D CBa5E CBS5F CB85H 
6/30/00 8/30/00 8/30/00 8/31/00 

5.0 U 1.0 U 1.0 U 1.0 
250 U 50 U 50 U 50 
5.0 U 1.0 U 1.0 U 1.0 
10 U 2.0 U 2.0 U 2.0 
25 U 5.0 U 5.0 U 5.0 

5.0 U 1.0 U 1.0 U 1.0 
s.o U 1,0 U 1.0 U 1.0 
S.O U 1.0 U 1.0 U 1.0 
25 U 5.0 U 5.0 U 5.0 
15 U 3.0 U 3.0 U 3.0 
25 U 5.0 U 5.0 U 5.0 

~ 1.0 U 1.0 U 1.0 
270 1.0 U 1.0 U 1.0 
25 U 5,0 U 5.0 U 5.0 

5.0 U 1.0 U 1.0 U 1.0 
5.0 U 1,0 U 1.0 U 1.0 
5.0 U 1,0 U 1.0 U 1.0 
5.0 U 1.0 U 1.0 U 1.0 

B 161 B1J 1.0 
76 1.0 U 2.7 1.0 

5.0 U 1,0 U 1.0 U 1.0 
5.0 U 1.0 U 1.0 U 1.0 
5.0 U 1,0 U 1.0 U 1.0 
5.0 U 

~ 
1.0 U 1.0 

B 6.0 1.0 U 1.0 
7.6 1.0 U 1.0 U 1.0 
9.7 U 1,2 U 1.0 U 1.0 
25 U 5.0 U 5.0 U 5,0 
261 5.0 U 5.0 U 5.0 
25 U 5.0 U 5,0 U 5.0 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

l,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2·Tetrachloroethane 
1.2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans· 1 ,4·Dichloro-2· butene 
1,3,S·Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexach lorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3·Dlchloropropane 
Isopropylbenzene 
n·Propylbenzene 
Bromobenzene 
2·Chlorotoluene 
4·Chlorotoluene 
tert-Butylbenzene 
sec·Butylbenzene 
4-lsopropylloluene 
n· Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

s: \sheets\timeoillph2ri\Gwevnt14 deep 1/8/01 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 
Dup ofRW2 

LW11D LW12Dl LW1202 LW17D lW1BO RW2 X 
CB49F CB851 C885J C885A C8858 CD97A CD978 
8129100 8131/00 8/31/00 8131/00 8/31/00 9/13/00 9/13100 

1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
50 U 50 U 50 U NA NA 50 U 50 U 
1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U NA NA 2.0 U 2.0 U 
5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA NA 5.0 U 5,0 U 
3.0 U 3.0 U 3.0 U NA NA 3,0 U 3.0 U 
5.0 U 5.0 U 5,0 U NA NA 5,0 U 5.0 U 

B B 1.0 U NA NA 8m 8m 6,7 17 1.0 U NA NA 180 M 190 M 
5.0 U 5.0 U 5.0 U NA NA 5,0 U 5.0 U 
1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1.0 U 1,0 U 1.0 U NA NA 1.0 U 1.0 U 
1,0 U 1.0 U 1.0 U NA NA 1,0 U 1.0 U 
1,0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 

81 1.0 U 1.0 U NA NA Bl Bl 2,8 1.51 1.0 U NA NA 88 90 
1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA NA 1,0 LJ 1.0 U 
1.0 U 1.0 U 1.0 U NA NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA NA 

~ ~ § B 1.0 U NA NA 15 16 
1.7 1.1 1.0 U NA NA 11 12 
2.4 M 1.0 U 1.0 U NA NA 16 M 17 M 
5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U NA NA 281 301 
5.0 U 5.0 U 5.0 U NA NA 5.0 U 5.0 U 
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Sample Identification: 
LaboratOlY Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method OR-DEQ 
TPH-Diesel 
TPH-D MolOI Oil 
TPH-Gasoline 

PRIORITY POLLUTANT 
METALS (mgIL) 
Arsenic (70GO) 
Chromium (6010) 
Copper (6010) 
lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Total Dissolved Solids (mg/L) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (0 C) (avg) 
Conductivity (mS/cm) (avg) 
Dissolved oxygen (mgIL) (avg) 
Turbidity (NTU) 

ETHANOL (mglL) 

s: \sheets\limeoi!\ph2ri\GwevntI4 deep llBIOl 

TABLE A·4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

B2 J2 0 R G1A LW1D LW3D 
CB688 CB49H CB85C CB8S0 CB8SG CB49B CB49E 
s/29/00 8/29/00 8/30/00 8/30/00 8/30/00 8(28/00 8/29(00 

0.25 U 0.261(a) NA NA 2.1 Ira) 0.25 U 0.25 U 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

0.0151 0.0041 NA NA 0.036 0.0061 0.017! 
0.005 U 0.005 U NA NA O.OOS 0.005 U 0.005 U 
0.002 U 0.002 U NA NA 0.D15 0.002 U 0.002 U 
0.001 U 0.001 U NA NA 0.004 0.001 U 0.001 U 
0.01 U 0.01 U NA NA 0.01 0.01 U 0.01 U 

0.0111 0.006 U NA NA 0.014 0.011 1 0.015 1 

220 380 NA NA 460 380 410 
2.5 4.4 NA NA 6.7 3.2 3.5 

7.00 6.71 5.85 6.10 5.92 6.55 5.92 
15.6 14.7 15.9 15.0 15.0 15.2 14.0 
346 584 409 560 799 553 629 
1.16 1.10 1.16 1.90 0.67 1.78 1.04 

85 4 160 85 40 29 58 

NA NA NA NA NA NA NA 

Page 9 of 10 

LW4D LW6D LW9D LW10D 
CB68D CB8SE CB8SF CB85H 
8/30(00 6/30/00 8/30/00 6/31/00 

3.31(a) I 1.21(a) 0.25 U 0.25 
NA NA NA NA 
NA NA NA NA 

0.0291 0.018! 0.032 0.037 
0.005 U 0.005 U 0.013 0.034 

0.0021 ~ 0.013 0.045 
0.001 U 0.002 0.005 0.012 

0.01 U 0.01 U 0.01 0.03 
0.020! 0.0071 0.033 0.076 

360 240 150 170 
9.B 1.4 2.4 14 

6.02 5.85 6.05 6.71 
14.4 15.1 14.7 13.8 
526 398 227 208 
1.39 1.36 1.67 1.47 

43 29 124 251 

NA NA NA NA 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

.--... 
CD --.... 
o 
-->. 

01 
ex> 
o 
.j::>.. 

Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method OR-DEQ 
TPH-Diesel 
TPH-D Motor Oil 
TPH-Gasol in e 

PRIORITY POLLUTANT 
METALS (mg/L) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (60to) 

CONVENTIONALS 
Total Dissolved Solids (mg/L) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (0 C) (avg) 
Conductivity (mS/cm) (avg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

ETHANOL (mg/L) 

s: \sheets\timeoil\ph2ri\Gwevnt14 deep 118/01 

TABLE A-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2000 

TIME Oil NORTHWEST TERMINAL 

DEEP WELLS 

LW11D 
CB49F 
8/29/00 

LW12Dl 
CB8S1 
8/31/00 

U ,--(lasl (a) r:::::J!]41(a) 
NA NA 
NA NA 

0.007 
0.018 
0.017 
0.006 

0.02 
0.052 

360 
10 

6.35 
15.0 
523 
1.49 
140 

NA 

~ 
0.006 
0.007 
0:002 
"'ii:ii1 u 
0.0241 

320 
6.8 

6.a5 
13.0 
485 
1.74 
254 

NA 

LW12D2 
CB85J 
8/31/00 

0.25 U 
NA 
NA 

0.0221 
0.005 U 
0.002 U 
0.001 U 

0.01 U 
0.006 U 

280 
8.2 

6.64 
13.7 
443 
0.52 

3 

NA 

LW17D 
CBB5A 
B/31/00 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

6.14 
13.8 
305 
2.10 
132 

NA 

LW18D 
CB85B 
8/31/00 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

6.48 
14.1 
338 

2.14 
83 

NA 

Note: See Table A"5 for key to footnotes and analytical data qualifiers. 

RW2 
CD97A 
9/13/00 

3.41 
0.50 U 
7.71 

0.0221 
0.005 U 

~ 0.001 
0.01 U 

0.022!J 

390 
9.1 J 

6.19 
15.6 
463 

11.94 
NM 

NA 

Dup ofRW2 
X 

CD97S 
9113fOO 

I :3:81 
0.50 U 

7.71 

0.0221 
0.005 U 
0.0071 
0.001 U 

0.01 U 
0.0301J 

360 
7.4 J 

6.19 
15.6 
463 

11.94 
NM 

NA 
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TABLE A-5 
KEY TO FOOTNOTES AND ANALYTICAL DATA QUALIFIERS FOR TABLES A-3 AND A-4 

Footnotes: 

NA = Not analyzed. 

NM", Not measured. 

U = Indicates compound was analyzed for, but was not detected at the reported sample detection limit. 

UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate. 

M = Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match. 

J = Data validation flag indicating the analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

~~ __ ..I1 = Detected constituent. 

(a) The laboratory reported that hydrocarbon patterns that eluted in the range between mineral spirits and diesel #2 

were detected; however the elution patterns do not match available standards. 

(b) Raised detection limit due to required dilution. Phenol was detected during the initial analysis but value was above 

linear range of the detector. Subsequent dilution was too great to quantify the constituent. 

Concentration of phenol at LW-4S is likely between 95-200 [JglL. 

(c) Additional dilution required due to concentration above the linear range of the detector. However, due to laboratory 

oversight, no additional sample dilution was performed. Actual concentration may be greater than or less than the reported value. 

s: Ishee1s\timeoillph2\Gwevnt14 footno1es 1/8/01 Landau Associates 
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TECHNICAL MEMORANDUM Environmenta I and Geotechnical SelVices 

TO: 

CC: 

FROM: 

DATE: 

RE: 

Rebekah Brooks, Project Manager, Landau Associates 

Mr. Thomas Roick, Oregon Department of Environmental Quality (DEQ) 
Mr. Kevin Murphy, Time Oil Co. 
Ms. Patty Dost, Schwabe, Williamson & Wyatt 
Mr. Mike Tishuk 

Stacy Pischer, Landau Associates 

January 3, 2001 

TIME OIL NORTHWEST TERMINAL 

THIRD QUARTER 2000 GROUNDWATER MONITORING 

LABORATORY DATA QUALITY EVALUATION 

This memorandum provides the results of a data quality evaluation for 31 groundwater samples 

collected at the Time Oil Northwest Terminal between August 28 and September 13, 2000 for the Phase 

II remedial investigation (RI) third quarter, 2000 groundwater monitoring event. A data quality 

evaluation was performed for analyses of total petroleum hydrocarbons (TPH)(Oregon Department of 

Environmental Quality TPH-D, TPH-D extended, and TPH-G); volatile organic compounds (VOCs) 

(EPA method 8260); chlorophenols (EPA method 8040); semivolatile compounds (SVOCs) (EPA method 

8270); selected priority pollutant metals (EPA method 601017000 series); chloride (EPA method 325.2); 

total dissolved solids (TDS) (EPA method 160.1); and ethanol (EPA method 8015). All of the above 

analyses were performed by Analytical Resources, Inc. (ARl), Seattle. This data quality evaluation covers 

ARI data packages CB49, CB68, CB85, and CD97. The data quality evaluation was performed in 

accordance with the quality assurance project plan (QAPP) contained in Appendix B of the Phases I and 

1I Remedial Investigation/Feasibility Study work plan (Landau Associates 1996), and with applicable 

portions of the U.S. Environmental Protection Agency (EPA) Contract Laboratory Program National 

Functional Guidelines for Organic Data Review and Contract Laboratory Program National Functional 

Guidelinesfor Inorganic Data Review (EPA 1994a,b). 

The evaluation considered the following elements: 

• Chain-of-custody records 

• Holding times 

• Blank results (laboratory, method, and field) 

• Surrogate recoveries 

• Laboratory matrix spikes and matrix spike duplicates (MSIMSD) (including laboratory 
control samples) 

130 2nd Avenue S .• Edmonds, WA 98020 • (425) 778-0907 • Fax (425) 778-6409 

BZT0104(e)015807 



o Duplicate analyses (field and laboratory) 

• Quantitation limits 

• Conclusions and completeness. 

Data validation qualifiers are added to sample results based on the evaluation of data quality. The 

absence of a data qualifier indicates that the datum is acceptable without qualification. Applicable data 

validation qualifiers are summarized in Table 1. 

CHAINuOF-CUSTODY RECORDS 

Signed chain-of-custody records accompanied each data package. The laboratory received all 

samples in good condition and all analyses requested were performed. 

HOLDING TIMES 

For all analyses and all samples, the time between sample collection, extraction, and analysis was 

determined to be within EPA and project-specified holding times with the following exceptions. 

• Due to surrogate recoveries below laboratory advisory control limits during the initial TPH-D 
analysis of samples associated with data package CB85, the samples were reanalyzed. The 
reanalysis occurred one to two days beyond the EPA recommended holding time of 7 days; 
however, because surrogate recoveries were within method and project-specified control 
limits during the initial analyses and because the initial analyses were performed within the 
recommended EPA holding time, it is recommended that results from the initial analyses be 
reported. No qualification of the data from the initial analyses was necessary due to holding 
time exceedances. 

SURROGA TE SPIKE RECOVERIES 

All of the surrogate recoveries were within the project-specified control limits with the following 

exceptions. 

• Recovery of two SVOC surrogates within the acid fraction exceeded current laboratory 
control limits for samples RW-2 and X, indicating a potential high bias. All detected SVOCs 
within the acid fraction were qualified as estimated (1), as indicated in Table L 

• All surrogates were diluted out during reanalysis of diluted samples LW-4S, LW-llS and 
RW -1 for SVOCs. Because recoveries during the initial (nondiluted) analysis of these 
samples were within the laboratory and/or project-specified control limits, no qualifiers were 
assigned. 

.. One surrogate was diluted out during reanalysis of diluted sample LW-2S for SVOCs. 
Because recovery of the other five surrogates were within specified control limits and 
recoveries during the initial (nondiluted) analysis of these samples were within the specified 
control limits, no qualifiers were assigned. 

" Recovery of the surrogate methylarachadite in the laboratory control sample associated with 
the OTPH-D(extended) analysis of samples RW-2 and X was slightly less than the current 
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laboratory lower control limit. Because recovery of spiked compounds (i.e., diesel and motor 
oil) in the laboratory control sample were within laboratory control limits, no qualifiers were 
assigned. 

• As previously mentioned, recovery values for surrogate methylarachidate were below the 
laboratory advisory control limits (70-115%) during TPH-D analysis of samples associated 
with data package CB85. The samples were reanalyzed and surrogate recoveries during the 
reanalysis were mostly within the laboratory advisory control limits. However, because the 
reanalysis occurred one to two days beyond the EPA recommended holding time and because 
the results for the initial analysis were similar to the reanalysis, it is recommended that the 
results from the initial analysis be reported. Furthermore, the surrogate recovery values for 
the initial analysis were within project-specified control limits (32 -157%) and within the 
control limits specified by the method (50-150%); therefore, no qualifiers were added to the 
results from the initial analysis. 

• Recovery for one of the surrogates associated with the SVOC analyses of samples LW-6D 
and R exceeded the current laboratory and project-specified upper control limits. No 
qualifiers were assigned because, in accordance with the EPA functional guidelines, two or 
more SVOC surrogates within the same fraction must be outside the controllirnits to require 
qualification of the data. 

• Surrogates were diluted out during reanalysis of diluted samples LW-4S, RW-l, RW-2, and 
X for chlorophenols. Because recoveries during the initial (nondiluted) analyses of these 
samples were within the laboratory and/or project-specified controllirnits, no qualifiers were 
assigned. 

• Recovery of surrogate 1,2-dichlorobenzene-d4 during VOC analysis of sample L W -8S 
slightly exceeded the project-specified control limits but was within current laboratory 
control limits. No qualifiers were added to the data. 

• Recovery of surrogate bromobenzene during OTPH-G analysis of samples Bl, LW-86, and 
W slightly exceeded the current laboratory control limits. However, no qualifiers were added 
to the data because recovery of the second surrogate was within current laboratory control 
limits for each sample and because the presence of hydrocarbons in a sample can interfere 
with the recovery of the bromobenzene surrogate. 

MA TRIX SPIKE/MA TRIX SPIKE DUPLICATE 

A minimum of one MSIMSD pair per 20 samples (or per laboratory batch if fewer than 20 

samples were obtained) was performed for each organic analysis and a minimum of one MS per 20 

samples (or per laboratory batch batch if fewer than 20 samples were obtained) was performed for total 

metals and chloride analyses with the following exception. For samples collected on September 13, 2000 

and reported in data package CD97, no MSIMSDs were performed for the OTPH-G and OTPH-Dx 

analyses, which does not meet the project specified criteria of at least one MSIMSD per laboratory batch 

of samples if fewer than 20 samples are obtained. 

For all analyses, each MSIMSD was performed using a project sample. Recoveries and RPDs for 

the MS/MSDs were within the project-specified control limits with the following exceptions: 
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• For tbe chloropbenol analyses associated witb data package CD97, no values were reported 
for tbe MSIMSD pair due to saturation oftbe detector. No qualifiers were assigned. 

• During tbe SVOC analyses associated witb data package CD97, tbe pentacbloropbenol and 
pbenol spikes were not recovered in tbe MSD. The recovery of pentachlorophenol in the 
associated MS was within current laboratory and project-specified control limits; whereas, 
the recovery of phenol in the MS exceeded the current laboratory upper control limit. The 
variable recoveries for these spiked compounds is likely due to the high concentration of 
these compounds in the parent sample relative to the spiked amount. Pentachlorophenol 
results were not qualified because of the good recovery of this compound in the associated 
MS. All detected phenol results were qualified as estimated (J) because of the high recovery 
of phenol in the associated MS, as shown on Table 1. 

• During tbe SVOC analyses associated with data package CD97, recovery of n-nitroso-di-n
propylamine in the MS exceeded the current laboratory and project-specified control limits, 
indicating a potential high bias. Recovery of this compound in the MSD also exceeded the 
current laboratory control limits but was within tbe project-specified control limits. N
nitroso-di-n-propylamine was not detected in the associated project samples; therefore, no 
qualification of the data was necessary. 

• During the SVOC analyses associated with data package CB49, two MSfMSD pairs were 
performed using samples LW-ID and D. Recovery of 1,2,4-trichlorobenzene was slightly 
below current laboratory and project-specified control limits in the MSD associated witb 
sample D. Recovery of 1,2,4-trichlorobenzene was also slightly below project-specified 
control limits in the MS associated with sample L W -lD but within current laboratory control 
limits. Because recovery of this compound in the other associated MS and MSD were within 
specified control limits, no qualifiers were assigned. 

LABORATORY DUPLICATE 

At least one laboratory duplicate sample was analyzed for total metals, total dissolved solids and 

chloride. All RPDs were within tbe laboratory and project-specified control limits. No qualification of 

the data was necessary. 

LABORA TORY CONTROL SAMPLE RESULTS 

At least one laboratory control sample/bJank spike was analyzed with each batch of samples. 

Laboratory control sample duplicates were performed with the OTPH-G analysis associated with data 

package CD97. Laboratory specified control limits were met for each laboratory control sample recovery 

with the following exceptions. 

• During the SVOC analysis of the laboratory control sample associated data package CB8S, 
recovery of spiking compound 1,4-dichlorobenzene was slightly below the current laboratory 
lower control limit, indicating a potential low bias. Because no MS/MSD was performed 
with this batch of samples and the accuracy of the data could not be evaluated further, all 1,4-
dichlorobenzene results for samples associated with CB8S were qualified as estimated (UJ), 
as indicated in Table 1. 
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• During the SY~C analysis of the laboratory control sample associated data package CD97, 
recovery of spiking compound pentachlorophenol was slightly below the current laboratory 
lower control limit, indicating a potential low bias; however, because recovery of 
pentachlorophenol in the associated matrix spike was within specified control limits, no 
qualifiers were assigned. 

All RPDs between the laboratory control sample duplicate results were within the laboratory

specified control limits. No qualification of the data was necessary. 

METHOD BLANKS 

Method blanks were analyzed with each batch of samples. No contamination was detected in the 

method blanks, except as described below. 

• Di-n-butylphthalate was detected in the method blank associated with the Sy~C analyses 
included in data package CBSS. Di-n-butylphthalate was also detected in three of the 
associated project samples at concentrations less than five times the method blank 
concentration. The di-n-butylphthalate results for these samples were qualified as nondetect 
(U), as indicated in Table 1. 

• Bis(2-ethylhexyl)phthalate was detected in the method blank associated with the SVOC 
analyses included in data package CD97. Bis(2-ethylhexyl)phthalate was also detected in one 
associated project sample at concentrations less than five times the method blank 
concentration. The bis(2-ethylhexyl)phthalate result for this sample was qualified as 
nondetect CU), as indicated in Table 1. 

FIELD BLANKS 
In accordance with the QAPP, field equipment rinsate blanks were not collected (all sampling 

equipment was dedicated and/or disposable, which eliminated the potential for cross contamination). Trip 

blanks were submitted for analysis of VOCs and OTPH-G analyses with each shipment of samples with 

one exception. No trip blank was submitted with the OTPH-G analysis of samples LW -IS, LW -lD, LW-

2S, LW-3D, LW-7S, LW-llS, LW-llD, D, 11, J2, and K. Potential cross-contamination of these 

samples from external sources (i.e., sample containers, ambient air, etc.) could not be evaluated. 

No VOCs or gasoline were detected in the trip blanks that were submitted for analysis. No 

qualification of the data was necessary. 

FIELD DUPLICA TE RESULTS 

Two blind field duplicate samples (LW-SS/w and RW-2/X) were collected during this sampling 

event. The project-specified criteria of at least one blind field duplicate sample per 20 samples was met. 

Zinc and chloride results for samples RW-2 and X were qualified as estimated (1) based on low precision 

demonstrated by a high RPD between the sample and sample dup1icate results (see Table 1). Acetone was 

not detected in sample L W -8S but was detected in the L W -8S duplicate sample (W). An RPD was 

calculated using the detection limit for LW-SS and the detected value for duplicate sample W. The RPD 
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exceeded 20%; therefore, the detected acetone concentration in sample Wand the nondetected result for 

LW-8S were qualified as estimated (J/UJ). 

REpORTING LIMITS 

Method and/or project-specified quantitation limits were met for all samples except for the 

following: 

• The reporting limits for pentachlorophenol (analyzed using EPA method 8270) for all 
samples were higher than the project-specified quantitation limit (5.0 vs. 1.0 ppb); however, 
the reporting limits for pentachlorophenol (analyzed using modified EPA method 8040) met 
the project-specified quantitation limit of 0.25 ppb. 

• The reporting limits for 2-chloronaphthalene and naphthalene were raised for samples RW-2 
and X due to spectral interferences. 

• The reporting limits for VOCs for samples RW-I, BI, LW-4S, and LW-4D were about 5 to 
25 times higher than project-specified quantitation limits due to dilution requirements andior 
hydrocarbon interferences. 

• The reporting limits for 2,4,5-trichlorophenol for samples RW-l, RW-2, X, LW-2S, LW-4S, 
LW4D, and LW-llS were higher than project-specified quantitation limits due to peak 
interferences. The reporting limit for 2,3,6-trichlorophenol for samples RW-2 and X were 
also higher than project-specified quantitation limits due to peak interferences. 

OVERALL DATA QUALITY AND COMPLETENESS 

Data precision was evaluated through laboratory, field, and matrix spike duplicates. Data 

accuracy was evaluated through laboratory control samples, surrogate spikes, and matrix spikes. Based 

on this data quality evaluation, all of the data were determined to be acceptable and no data were rejected. 

Other factors that may affect the use of the data and some of which require additional data 

qualifiers include the following: 

• During the initial (nondiluted) analysis of sample LW-4S for SVOCs, phenol and 
pentachlorophenol were detected at concentrations that exceeded the linear range of the 
detector. The laboratory reported the phenol and pentachlorophenol concentrations at the 
maximum concentration within the linear range of the detector (95 and 6,600 flg/L, 
respectively) and the diluted the sample 100 times and reanalyzed. During the reanalysis, the 
detection limit for phenol was raised from 2 to 200 flg/L. Phenol was not detected at a 
concentration above 200 IlgIL; therefore, the actual concentration of phenol in sample L W-4S 
is likely within the range of 95 and 200 flglL. The concentration of pentachlorophenol still 
exceeded the linear range of the detector during the diluted reanalysis. The sample was not 
diluted further due to holding time exceedances. The maximum value for pentachlorophenol 
that was within the linear range of the detector during the reanalysis was 9,400 flgIL. This 
value should be reported but qualified as estimated (1), as indicated in Table 1. 

• As reported by the laboratory, samples BI, GIA, 12, X, LW-2S, LW-4S, LW-4D, LW-6D, 
LW-7S, LW-8S, LW-IIS, LW-llD, LW-12DI, RW-l, and RW-2, showed detectable 
hydrocarbon patterns that elute in the range between mineral spirits and diesel #2; however, 
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the elution patterns do not closely match either product. A footnote to this affect has been 
added to the Landau Associates summary data tables. 

• During collection of sample RW-2 and its duplicate (Le., sample W), the sample collector 
noted that the groundwater was frothy with a noticeable amount of entrained air. It is 
believed that the entrained air was due to a leak in the piping connections from which the 
samples were collected. Introduction of air into the sample may cause loss of some 
compounds due to volatilization; therefore, all VOC results for these samples were qualified 
as estimated (J detects; UJ nondetects), as indicated in Table 1. 

The completeness for this set of data is 100 percent, which exceeds the project-specified goal of 

90 percent. 
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Page 1 of 1 
TABLE 1 

SUMMARY OF DATA QUALIFIERS 
3rd QUARTER 2000 EVENT GROUNDWATER SAMPLE RESULTS 

ARI DATA PACKAGES CB49, CB6S, CBSS and CD97 

Analyte Qualifier Sample Number Reason 

Acetone J, detect W, LW-8S Low precision in field duplicate 
UJ, nondetect 

All VOCs J, delects RW-2, X Potential loss of volatiles during sampling 
UJ, non detects due to entrainment of air in groundwater 

sample. 

Oi-n-butylphthalate U 
R, G1A, LW-12D2 Method blank contamination 

l,4-dichlorobenzene UJ, nondetects 0, R, G1A, LW-SO, Low LCS recovery 
LW-9D, LW-l0D, 
LW-12Dl, LW-12D2 

Penlach lorophenol J, detects LW-4S Sample not quantified within linear range of 

(Method 8270) the detector. 

Bis{2-ethylhexyl)phthalate U X Method blank contamination 

Phenol J, detects RW-2,X High surrogate and martrix spike recoveries 

4-Methylphenol J, detects RW-2,X High surrogate recoveries 

2,4-Dichlorophenol J, detects RW-2,X High surrogate recoveries 

2,4,5-Trichlorophenol J, detects RW·2,X High surrogate recoveries 

Pentachlorophenol J, detects RW-2, X High surrogate recoveries 

Chloride J, detects RW-2, X Low precision in field duplicate 

Zinc J, detects RW-2, X Low precision in field duplicate 

LCS = Laboratory control sample 
J = The analyte is present in the sample; the reported concentration is an estimate. 
UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate. 
U = Indicates compound was analyzed for, but was not detected at the sample detection limit. 
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APPENDIXC 

Laboratory Data 
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LAB DATA IS NOT INCLUDED IN THIS REPORT 
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PRELIMINARY SCHEDULE 1 ofB CO 
TIME OIl.. NORTHWEST TERMINAL - PHASES IlJJ RJlFS 

I II Janu.'Y 2001 
Task Name DUflllion Start finish 31 ! 7 I 14 I 21 

Februa 2001 
28 4 11 18 I 15 ! 22 

PROJ~CTMANAGEMENT 249 days Mon 1129101 Thul1WI02 

R.vi~ Schedule to DEQ Odsys Mon 1119101 M01l1129JOl .112S 
Mon!hly Reports to DEQ 239 days Mon 2112101 Thu lJlfi!O~ 

rn ~ ID m ~ ~ 
QUARTERLY GROUNDWATER EVENTS 252 days Mon 2112101 Tuo 2112102 

1st Qua.rter~ :2001 68 days: Mon 2112101 , W.d~!16101 .,.: : . 
Sampling ElltIDt 5d.ys Mon2l12101 Fri 2116101 

lobomtory Analyses 15<!ays Mon 2119101 fri 319101 

GrQlJnnwater Report Preparation 25 days Mon 3/12101 Pli 4/13101 

Groundwater Report k> Cjieflt o days Fri 4113101 Fri 4113101 

CIiMtRo"'ow 20d.ys Mon4/16101 Fo 5111101 

Incorporate Clie!lt Comments 3 days McmSI14101 Wed 5116101 

~~ : 

~W;j'i;j@jij'it,j~;j,j1wm;;'i,;~~;¥"t,~;,';;j;:~;:MW!~",!~ 
: ~1l 

b.®='ml;=';I=;,;~}-rn;;;;j,=;:j;j:=::j~;=jV\ 

GrOtli1d~ Report to DEQ o days Wed 5116101 Wed5l16JOl .. 5116 

2nd Quarter, 2001 67 day», !/Ion 5114101 : TUB 8J14J01 .... : 
Sampling Event 4 days Moo 5114/01 Thu 5117/01 

lob(>r;dolY AMJyse.s 15 days : Pri 5116101 Thu 6flIOl 

Groundwater RepOrt Preparatlon 25 days: Fo 618101 Thu7/12101 

Groundwaler Repol1 to- Cfient o.ays: Thu7/12101 Thu 7/12101 

Client Review 20 days Fri 7113101 Thu 819101 

~ : (;:;~:;m;,:::::j~{::::i~:j:i:~ 

,®ijiijW@j:j:::j:j:"j';:j;j'''j;j;;;~~jm;;;q,J.. 

: +f/12 j 
~ 

Incorporale Client Corome:nts 3 days Frl SI10101 ' Tu.8I14101 

Groundwater Report to DEQ o days: Tue 8114101 ; Tue 8114/01 

3rd Quarter. 2001 WOOl'S: Mon 81t3lO1 : Tue 11113101 

SanWHng Event 4da\'S! Mon 811:)101 i Thu 8116101 

lol=atory Analyses 15dO\'S: Frl8l17101 ' Thu 9/6101 

Groundwa1e! R~port Prepara60n 25 days : Fri9/7j()1 ; Thu 10111101 

-Groundwater Report to Clioot o days' Thu 10111101 , 'Illu101111D1 

Cli""tReVlew 20d"ys Fri 10112101 Thu ll1alll1 

fnco.rpo.rale CUe!')! Comments 3d.yS: Fri 1119101, Tue 11113101 

Groundwater Report to DEC Ddays T ... 11113101, Tue11113101 

4IIl Quarter, 2nDt 57 days !/Ion 11112101 Tue 2112102 

Sampling Event 400ys Mon 11/12101 Tho 11115101 

laboratory Analyse. 150.ys Frl111161D1 Thu 1216101 

Groundwater Repert Prepamtion 25 days frll217101 Thu 1110102 

Gwui1dmter Report to Cllsflt o days Thu 1110/02 Thu 1!101D~ 

(al Sclledule assumas sufficient groundwater ol.vallon .';sls 
Fri 1126101 .:\Shar.dOC\231\OOl\sc:h'dul.IN~!ii\lnal,mpp 

Landa!) AsSOciates, I!le. 



TaskN."", 
Client Review 

IncorpOi'Bte Client Comments 

Groundwot., Report to DEQ 

PHASE II RI REPORT 

Response letter/final Report to OEQ 

AOOmOtIAL INVESTIGATIONS 

Soli Sampling (will> Phase III RI) 

SI¢"" Drain W.w, Sampling (with Phase III RI) 

GROUNDWATeR INTERIM ACTION 

Completlan Report 

Dtaft Report to Clferd 

Client Review/comment 

Incorporate Oient Comments 

Report to OEQ 

DEQ Review/Comment 

Prepare Response to DEQ CommenlslFlnallza Report ; 

Response Letter to Cfle:ilt 

Client Review of Response 

In.c(Jrporate Client Clmments 

Response lOU", and Fmal Report to DEO 

Interim Action Startupllmpfeme-ntaUon 

lm,Pfemantation in lower-ZOne- (:at RW-2) 

lower Zone Startop Monltcrtng 

Startup Monitoring Tech Memo to DEQ 

0100 ReYiew/c¢mment· • 

Prepam Response to OeQ C¢mmenls 

Ro.ponsa: Letter to Cf;ent 

Client Review 

10""'1''''''''' Client C¢mmenl.s 

Response Letter to CEQ 

Routin& Water Love~ Monltoring 

Implemenlation In Up!">, ZQn& (at HRW-1) (aJ 

Upper Zone Startup Monitoring 

{aJ Schedule aSSUme. sufficlenlgrouodwa!.r elevation exists 
Fri 1126/01 s:IS"" ... doc\231\OO1\sd)edule\N~lfl1lnal.mpp 
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TIME orl NORTHWEST TERM INA!. - PHASES lin RifFS 

Januiiiry 2001 February 200····'·-- - .. liiarel> 20(11 April 2001 M'iY2001 
Duration I Start I FInish I 31 I 7 I ,. I 21 28 I 4 I 11 I 16 I 25 I • I 11 18 I 25 I 1 15 I 22 I 29 I 6 I 13 

20 days 

3 days 

o days 

o days 

Cd.yo 

10 days 

5 days 

5d.ys 

386 days 

63 days 
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15 days . 

5 days' 

Ddays 

20 days , 

Fri 1/11102 

FIl 216102 

Tue 2112102 

frt :!WOl 

Fri 212101 

Mon 6118101 

Mon 6118101 

Moo 6/25101 

Fri 7114100 

Tue 216101. 

Thu 2171021: 

TUB 2112102 

Tue 2112102 

Frl2l2l01 

F,;2I2I0\ 

Fri 5/29/01 

I'll 5l22I0l 

FrlSiWlfil 

Ftl114102 r 
Th" OJalOI 

Tue 216101 Tue 216101 

Tue 216101 . Man 2126101 

TUB 2127101 . Mon 315101 

Mo. 315101 Moo 315101 

Tue 316101 i Moo 412101 

10 days: Tue 413J()1·, Mon 4123101 

o days: Mon 4123101 Mon 41;/;31(11 

5 d.". Tue 4124101 . Mon 4!lOlGl 

3.ays Tue 511101 : Thu 513161 

o days' Thu 513101 Thu =01 

.212 

"---: ~:.. _., .... 
~ .. 

: ~r 
. ¥mHiiii~J~;i!,;~~,;,;mf,:~':i!'r!~m~lif[i:ii;i;iiiir,:?j~~il . 

: ~ 

~~ 
:. SI3 

2 018 
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Fri7114/00 i 

Ftl1141G2 
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o days" Mon 1129101 ' Mon 1129101 

20 days; Mon 1129101 i Fri 2123101 

10 days; Man 2126101 ' Fri 319101 

C days i Frl3J9I01 ; 1'0 319101 
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3 days Mon 3J26JOl Wed 312810\ 

o days" Woo mlJJ(ll Wed 3128101 

131 days Mon 2112101 Mon 8113101 
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iaskNama Duration Slart 
Baseline and ~nilia! Start~p Monitonng 10 days Mon 2112101 

Slar1up Monl1<lrlng Teen Memo P,eparaUon 15 days Mon 2126101 

Teen Momo 10 Client o days Fri 3116101 

aienlReview 15 ~.ys Mon 3119101 

lncorporate Client Comments Sd.ys Mon 419/01 

Report toOEQ ad.ys ,ri411;)/01 

oea Review/Comment 20 days Mon 4116101 

Prepare Response to oen Comments 10 days "'on 5114101 

Response L~tte-r to CHen! o days . Frt SI25IOI 

CHent Review- 10 days . Moo 5128101 

Incorporate Client Comments 3 days , MDn 6111101 

r:tespor.se Letter to DEQ Udays , We<J6113101 

RE)~f1ie Water Levol MonftorJng 111 """'" Mon 3112101 

Quarterly status RepOrts to DEQ 196 days' Tue 2111101 

RISK SENSITIVITY ANALYSES 128 d.ys , Wed 113tlOt ~ 

Scope OuUine Internai Reviews 12 days' We<lI131101 

Scope OoH;n. to OEQ o da"", Tho 2115101 : 

DEQ Review/Comment 15 days· Fri 2116101 . 

DisrussjonJMeetir">g with DEQ 1 day; Fri3$101 

DEQ App,,,,,,,1 of Soope 200)'$' Mon 3112101 : 

Col\duCl SenslUvlly Analyses 20 tlays i wed 3114/01 : 

Prepate Sonslijvlty Analyses Resu!1s RepOrt 20daysi Wed 4111fGl : 

ConduCllntemal Re".w 15 days: Wed 5J9J01: 

Report 10 DEQ o days , Tuo5I29J01, 

OED Re'ui~w/Cornment 20 d.ys i Wed 5J3(l/Dl i 

Prepare ResjX>osa to DEQ Comme1l1s and FIna!ize Report : 10 <lays: Wed 6J27101 

In.tefl"lai Review of DEQ Response 5d."",: Wed 7/11101 : 

R .. ponso La"'" ""d Fin.! Ropmt 10 OEQ 3 do)'S' Wed 7118101 : 

OEQ Appm",,1 of Risk Asses.man! Approach 5d.ys Mon 7123101 ' 

PILOT TESnNG (BIOLOGICAL TREA !MENT FOR SOIL] 242 days Wed 1131/01 : 

PUol r ... Ung Work Plan 52 days Wod 1131101 

Work Plan lolemal Rswews 12 days Wll<ill:lllOl· 

Wml< Pl,n to DEQ o days· Thu 2115101 

(a) Schedule asSumes $uffidanJ g:rotlfldwaterelawtion eXists 
Fri 1126101 $;\$h",.do<I23I\OOI\scho<lW.~fliilo'l.mpp 

PRELIMINARY SCHEDULE 3 nfB 

TJME Oil NORTHWEST TERM1NAl- PHASES IIJI RIIFS 

febtu'tv 20Dl ! M,'en 2001 Mav 2001 I June 2001 
17 I 24 1 1 I 8 

- - pJaooary 2001 
Aoish 31 I 7 I 14 I 21 28 ! 4 ! 11 I 18 I 25 ! 4 I 1\ 

TAPiil2001 
16 I 25 I 1 I B IS I 22 I 29 I 6 I 13 ! 20 I 27 I 3 I 10 

July 2001 
15 I 22 

Fri2l23101 

Frl3l16101 

Fri 3116101 

Fri 416101 

Fri 4113101 

FIi41';)/OI 

Fri5l11/01 

Fri 5125101 

Fri 5125101 

~~~:~~;t;:;t:,~,;;~;:;m;!;~ : 

:~ 

, -t~'-~"\-.I 
.~ 
: -~ Fri 618/01 

WIl<i6113iOl 

Wed 6113101 

Mon 8113101 ~ 
Tue 11113101 ~ 

Frl7n.7101 

"" Too 2115101 

Th.2I15101 

Thu 318101 

I,~",:@n,';n,ji":~ . 
~15 

@i'i':@;i~ii~@,*'~P,:~ 
I'rl3I9101 

Tuo 3113101 

Tue 4110101 :f,;j!mr,;j;j;*,w,w;i;~@!;';~:]h 
Tue 518/01 

Tue 5129101 

Tuo5l29/Dl 

Tue 6J26JOI 

Tu" 7110101 

Tue 7117101 

Fri 7120/01 

Fri 7127101 

Thu 113102 

Thu 4112/01 owr - -..... 
Thu 2115101 

Thu 2115101 

I;;;,;y,:;[;,;:w~;,;,;"m~ 

: +y15 

~ 

: :. 6J13 

9 
.~ 

~'l,;~~,~;~,;",;,;",~~f;;",Ul 

~5129 
W®;,;,;,;;;,;"",;""",;m~;,i:j;;"';'h 
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"Taskr-.1ame 
OEO Review/Comment 

Prepare Ras:panse 10 DEQ Comments :and Finalize We 

Response letter and Final Wort Pian to DEQ 

DEO Approval of Wort< Plan 

~not TQ-st lmplamBntGlUOn (minimum duration) 

(a} Schedule assumeS sufficient groundwater .elevation e:.as15 
Fri 1 ... 6101 ""'h".~DC\2S11001I$ohodul.\N~ffli!r>'l.mpp 

Duratlon 
20doyo 

15 dayo 

Ddayo 

56ayo 

lood.ys 

Start Fiolsh 
Fri 2116101 Thu 3115101 

Fri 3116101 Thu 415101 

Thu 415101 Thu 4/5101 

Fri 416101 Thu4J12101 

Fri 4127101 Thu 113102 

PRELIMINARY SCHEDULE 
TIME OIL NORTHWEST TERMINAL - PHASES lilt RUFS 

II Janu'!l:: 2001 
31 ! 7 I 14 21 

FebriJ;iiYZODl ! March 2001 
28 ! 4 ! 11 I 18 25 I 4 I 11 

I Ma,20Dl ! June 2001 
15 22 I 29 6 I 13 20 27 I 3 ! 10 

IApriliOOl 
18 I 25 1 8 

-"j.. 

.... 

~ 1 

4018 

1 July 2001 
17 I 24 1 I 8 15 I 22 
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Task Name 
PROJECT MANAGEMENT 

RO"sOO Schedule to DEO 

Monthly Reports to DEQ 

QUARTERLY GROUNDWATeR EVENTS 

1sl Quarter. 2001 

Sampling Event 

tabotatory Analyses-

Groundwater Report Preparation 

Groondwarer Report to C~lent 

Client Review 

IncorpOrate Qient Comments 

Groondwator Report to DEC 

2nd Quarter. 2001 

Sampling E'Jen1 

laboratory Analyses 

Groundwater Report Preparation 

GrouJld~ter Report to CHettt 

CHe:ntRe~w 

lnCOfPOl'3-te Client Comments 

Gt<lundwaje, Report to DEQ 

3,dQ~r,21H11 

Sampling Event 

laboratory Analyses 

Groundwaler Report Preparation 

Groundwa1er Report to C~ent 

cne-ntR:-$~w 

~ncorpola:te CHent Comments 

Gt<I",'dwaw Report 10 DEQ 

4th Quarter, 20{)-1 

SampilngEvenl 

laboralory Analyses 

Groondw.ne.r Report PrepaiafiQn 

Grour.dmtsr Report to Client 

(a) Schedule assum~ suffide:nt groundwater ~€:~tklrl-exists 
Fn 1126101 s:"'ha'.d""1231\O{ll"'eh.dula\N~lnal.nlpp 

~ I 
249 dol'S 

Odal'S 

~39 daY" 

262 days 

68 days 

5 days 

15d.l'S 

25 days 

o days 

20 days 

3 days 

o days . 

67 days; 

4 days' 

15 days. 

25 daysi 

o days! 

20 days. 

S days' 

o days: 

67days: 

4 days; 

15 days: 
:lSd_yo , 

o dayo: 

20d.yo 

3d,yo 

Od.ys 

67 dayo 

4 days 

15 days 

25d.ys 

Cd.yo 

PRELIMINARY SCHEDULE 
TIME OIL NORTHWEST TERMINAL· PHASES 1111 RifFS 

lui ust 2001 S. "'mb., 2001 
Start Finish 29 5 12 19 26 2 S 16 23 

Mon 1129m1' Thu 1110102 

Mo" 1129101 Man 1129101 

Mon2t12101 Thu 1i1010~ I rn rn n 
Mon 2112101 Tu.e2:l1.2102 

Mon 2/12101 . Wed &16101 

Mon 2112101 F02l16101 

M<>n 21'9101 ".JiSI01 

M<>n 3112101 Fei 4113101 

Fri 4113101 Fn 4113101 

Man 4110101 Fri 5111101 

Mon 5114101 Wed 5110101 

Woo 5110101 Wed 5116101 

Man 5114101 [ Tuft 8J141011 . • 

Mon 5114101 . Thu 5117/01 

Fri 5116101 . Thu 617101 

fri 616/01 Thu 1112101 

Thu 7112101 Thu 7112101 .. 

I'ri 7113101 . Thu 819101 ~m!:;lm;m;'iih 
Fri al101Ol' T"" 81141(l1 ~~m 

.. 6114 
Tue 6114/01 : TUB 6114/01 

Man Bl13101 i T •• 11113101 

Mon 6113/01 { Thu 8/16101 

Fn 6117/01 : Thu 9/6/01 

1'0917/01 Thu 10111101 

.. ...-----
~: : f!i>'~'", . T ~ 

Tue 11113101 Too 11113101 

Thu 10111101 Thu 10111101 

Fri 10112101 Thu 1116101 

F"1119101 Tue 11113101 

I'rmmF:~mr,t,;~~:~,:m,~,:m';:'''j';[;[;l,1. 

: ~0/t1 
. ~illil""i';",;'~;i;,~;,;,;~,;,@:;!;j;j;j*~ 

: .11113 

Mon 11112101 . Tue 2112102 

5 of8 

2002 
10 I 17 

0 U 

........ ,-----: .... 
~.. . 

hlMt;ttH:;i;;;m}~ ~ 
: %!jf;;g"';';~1;i;i;1~;1;1;1;m@;11h";';;~1@l~ 
: : ~111ij 

Moo 11112101 Thu 11115/01 

Fri 1111s/01 Tnu 1216101 

Fri 1217101 'l'llu 1I101Q2 

Thu 1110102 'l'llu 1/10102 
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Task Name 
Client Review 

Incorporate Client Comments 

GrOllndwater Report 10 DEQ 

PHASe II Rl REPORT 

Response Leiter/Anal Report to OEQ 

ADO!T1DNAL INVESTIGATIONS 

Soil Sampling (willl PI105elll RI) 

SIo"" O",ln Water Sampling (",th Phase !II RI) 

GROUNDWATER INTERIM ACTION 

CompletIon Report: 

Oraft Report 10 Cli<mt 

CUMt Relllew/Comment 

Incorporate ctlent Comments 

Report to DEQ 

DEQ Re\'iewlCommeflt 

Prepa", Response 10 OED CommenlslFlnalile Report 

Response Letter to Clrent 

ellent Review of Response 

Incorpot01e CUent Comments 

Response Letie, ancl FInal Report to QED 

Interim Action StarfupJjmple-mentatJon 

ImpJementaUon In LQwerZone (at RW--2) 

Low.er Zona- Startup MonU-o.r:Ing 

Slartup Mortllortng Tech Memo to DEQ 

DEQ RelliewJCommont 

Pr-epate Response !o DEQ COmments 

Re:ponse Letter- to- en-ant 

CfientRevlew 

Incorporate Ctlent Comments 

Resp""S<> Lotte, to OEQ 

RDutine Water level Monltorin~ 

Implementation 10 Up,,",' Zone (at IIRW·11 (a) 

Upper Zone Startup Monitoring 

(a) ScI1eduie assumes SlJffioiont groundwater alellOllon a:<lsls 
Fri 1/25101 s:\Shared00231\O01\schedUI.\N~tm!na1.mpp 

~] Start 1 ~ 
20 days Fn 1/11102 Thu 217102 

3 days Fri 218102 Tu" 2112102 

o days Tue 2112102 Tue 2112102 

o days FrJ 212101 Frj 212101 

Odoys Fri 2I2i01 Frl2l2iOi 

10 days Mon 6116101 Fr, 6129101 

5 days Mon Sli8lO! Fri 6122101 

5 days Mon 6/25/01 F,; 6129101 

3~S days Frj 7/14/00 . Frl1/4102 

63 days Tue 2JIiJOl Thu 5/3101 

o days Tue 2I6JQ1 Tue 2I6J01 

15 days Tue 2/6101 Mon 2126101 

500ys Tue 2127101 Mon 3/5101 

o days: Mon 3I5f01 Mort 315101 

20 d~y.' Tue 316101 Mon 412101 

15 days: Tue 41310\ . Mon 4123101 

o days Mon 4123101 Moo 4123101 

5 days Tue 4124101 MOn 4130101 

3 days Tuo 511101 Thu 513101 

o days' Thu 5/3101 : Thu 513101 

386 days i 

328 days : 

Frl7l14/00 i Fr! 114102 

PRELIMINARY SCHEDULE 
TIME Oil NORTHWEST TERMINAL • PHASES 1111 Rill'S 

hlou-st2001 Seplember 2001 Oelober 2001 November 2001 De""mbor 2001 Jailu3ry2002 
29 r-S I 12 19 26 I 2 I 9 ! 16 23 30 I 7 I 14 21 28 I 4 I 11 I 18 25 I 2 I 9 ! 16 23 30 I 6 I 13 

rn ~ 
Frl 7114100 Tue 1011&01 IFo:b;~'~:'~:i:''':~'::f,''''''~~'~'';''iM~~~,j';i,j'i'jn!W~:!:~~i~~)"':i!j;1!j;!~:~1f;";if,'i";,,j;iml 

245 daY-': Mon 1aWOl Fri 114102 ' :: • 

o days: Moo 1129101 Mon 1/29101 

20 days: Mon 1129101 : Frl2l23J{l1 

10 days' Mon 2126101 Fri 319101 

o days Fri 3/9101 : fn 319101 

10 days , Mon 3/12101 . Frt 3123101 

3 d.ys Mon 3125101 . Wed 3/28101 

o days Wed 3/28101 Wed 3126101 

131 doY-' Mon 2112101 Mon 8113101 
rn 

235 days Mon 2/12101 Frl114102 

131 dallS MDn 2112101 Mon 1lf13101 

60rs 

February 2002 
20 27 I 3 I 10 I 17 

m~m 

.2112 
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Task Name 
Baseline and InUlal Startup Mooil.otin.g 

Startup Monitoring Teen Mamo Pr.ep..a.ralion 

Tech Memo to Cii.ent 

Clienl Review 

Incorporate Client Comments 

Reportl"OlOQ 

DEQ RelJiewlCommenl 

Prepare Response 10 DEQ Comments 

Response letter to Ciient 

CHentReview 

[nrorpornte Client Comments 

Response tetter to DEQ 

Routine Water Lwei Monitoring 

Quarterly Status Reports to OEa 

RISK SENSmvlTY ANALYSES 

Scope cmtHR6 Interna! Reviews 

Scope Dullio. to oea 

DEQ RevlewlCommenl 

OlS"" ... oNMe.Oog wilh OEa 

OED App.roval of Scope 

Conduct Sensltivity An.lyses 

Prepare Sensitivity AA.lyses ResullS Report 

CQoduct In~aJ: Review 

Report 10 DEa 

DEC Reviow/Commenl 

Prepare: Response to OEa COlTlrru~.nts and FJnalire Report 

'Inlamal Re\Olew of OEa Response 

Respo""o Lettar aM fro.1 Report to DEa 

OED Approval of Risk As .... ment Approach 

PILOT TESTlNG (BIOLOGICAL TREATMENT FOR SOIL) 

PHDt Testing Work Plan 

WOfk Plan tntema! Reviem 

WOlle PI.n '0 DeC 

(a) Schedcle assumes sufficient ground..,-,.;:\ter e-Ievation exists 
FM 1126/01 s'\sha<edOC\231\oD1\schedUI.~; .... l.mpp 

Start T Fintsh 
10 days' Man 2112101 .Ii 2123101 

15 days Moo 2126101 Pn 3116101 

I) (1a~ Frj 3116101 ~Ii 3116101 

15 days Man 3119101 Fri 416101 

5 day, Mon 419101 , Fri 4/13101 

o <loys Fri 4113101 Fri 4113101 

20 days Mon 4/16101 prj 5111101 

10 days Man 5114/01 Fri 5125101 

o days, prj 5125101 PO 5125101 

1() days Men 5128101 Fri 616101 

3 days Moo Sl11/01 e Wed 6113101 

o days, Wed 6113101 ' Wed 6/13101 

111 days; Mon 3112101 : Mon 8113f01 

195 days 

1Udays 

12 days' 

o days 

15 days' 

1 day 

2 days' 

20 days, 

20 days' 

1$ days' 

o days' 

20 <lay.: 

10 days 

5 days: 

3 days 

5d.ys 

242 days 

52 days 

12 days 

Doays 

Tue2l13/01' 

We<! l/l1101 ; 

Wed 1/31101 ' 

Thu2115101 

FII211610I, 

fn3/9101 

Moo 3112101 , 

Wed 3114101 

Wed 4111101 ' 

lIIed 519101 i 

Tue 5129101,; 

Wed 5i30J0l ' 

Wed 6127101 

Wed 7111101 

Wed 7I1BJOI -

Mon 7/23101 

Wed 1131/01 

Wed 1/31101 

Wed 1131101 

Thu 2115101 

Tue 11/13101 

frl7127101 

Thu 2115101 

Thu 2115101 

Thu 31B101 

fli 3J9I01 

Tue 3113101 

Tue4/1ll1ll1 

Tue5fBll)1 

Tue 5129/01 

TuoSl29l01 

Tue 6126/01 

Tue 7110101 

Too7/t7101 

Fri7120101 

Fli 7/27101 

TIm 1/3/02 

Thu 411210rt 

Tllli 2115101 

Thu 2115101 

PRELIMINARY SCHEDULE 7 018 

TIME OIL NORTHWEST TERMINAL - PHASES !/II RJIFS 

~~~~~,,~~~~~~~~~-r~~~~~~~~~~~~~~~~~~~~~~~~-r~-r~~~~~'-~~~~~~2002 lOT11 
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T.sl<N""," 
DEQ Rev~awfComment -
Prap$lffl- Re-spomul to DEQ Comments a.~ Finalb::a We 

Response Leliarand Final WOrk PI.n 10 DEQ 

DEQ Approval of Work Pl.n 

Pilot Ttl'st ~mp.[~mentati.on {mh'~mlJm dt$Ol-Uon) 

{a} Schedule assumes sufficient grooodwatar e-llWation exl"sts 
Fri 1126101 s:\sha'.doC\231\OOllsd1edul.~1".tmpp 

I Duration ~ Slart I 
2Dd.ys FriZll6101 -

lSdays Fri3l16101 

Od.yo Thu 415J1l1 

5 days Fn 416101 

,ao days Fri 4127101 ' 

PRELIMINARY SCHEDULE 
TIME OIL NORTHWEST TERMINAL· PHASES Ill! RIIFS 

Augus!2001 $aorember 2001 00l00.r2001 
Anish 29 5 12 19 26 2 9 16 23 3D 7 14 

Thu 3115101 

Thu 415101 

Thu415101 

Thu 4112101 

Thu 113102 

L.() 
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...--
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l-
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N"""mber2001 D«¢emo", 2001 January 2002 Fobru.ry 2002 
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landau 
Associates 

Environmental and Geotechnical Services 

January 30, 2001 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth A venue, Suite 400 
Portland, Oregon 97201-4987 

RE: RECOMMENDATION FOR REDUCTION OF ANALYSES 
TIME OIL NORTHWEST TERMINAL 
PORTLAND,OREGON 

Dear Mr. ROick. ,. 

On behalf of Time Oil Co., this letter provides our recommendation to reduce the types of 

analyses conducted for future sampling events at the Time Oil Northwest Terminal. We recommend that 

analyses for chlorinated phenols (EPA method 8040) and for total petroleum hydrocarbons (TPH) be 

discontinued for future quarterly groundwater sampling events and for other future site investigation, 

except as described below. This recommendation is based on groundwater sample results from the 

previous 15 quarterly sampling events, conducted April 1997 through November 2000 and soil results 

collected during the Phase I and Phase n remedial investigations (RI) in 1996-97 and during the east 

property predevelopment investigation (EPPI) in 2000. 

For previous soil and groundwater investigations, chlorinated phenol analysis has been conducted 

in addition to standard semivolatile analyses (EPA method 8270) to provide information on 

pentachlorophenol (PCP) and its breakdown products at lower detection limits than could be achieved 

using the standard semivolatile method. Additionally, this analysis provides results for breakdown 

products that are not typically quantified using the semivolatile analysis (e.g .• tetrachlorophenols. some 

trichlorophenols). Based on the volume of data we have collected to date from both media using both 

analyses, we believe that we have a sufficient amount of data to evaluate baseline conditions for PCP and 

its breakdown products in soil and groundwater for future remedial action events. Also, in general, 

concentrations of these analytes have been generally comparable between the EPA method 8040 and 8270 

results. For future events, we recommend that analysis for these constituents (with the exception of the 

tetrachlorophenols and 2,3,6- and 2.3,4-trichlorophenol which will. 'no longer be analyzed) be continued 

using semivolatile analyses (EPA method 8270) with selected ion monitoring (SIM) to achieve lower 

detection limits. If we detennine that additional information is needed on the PCP breakdown products in 

the future, we will resume analysis for chlorinated phenols at that time. 

130 2nd AVENUE SOUTH • EDMONDS" WA"98020 
(425) 778-0907 • Fa;.:,: (425) 778:6409 • Toll Free: (800) 552-5957 • &mail: info@!andauinc.com 
Seattle (Edmonds) Tacoma Portland (Lake Oswego) . Spokane 
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Additionally, numerous TPH analyses (e.g., TPH-HCID, TPH-D, TPH-Dx, TPH-G) have been 

conducted on soil and groundwater samples collected during previous sampling events at the terminal. 

While these analyses may be useful as screening tools in the initial evaluations of the presence/absence of 

petroleum-related contamination at a site, Oregon's Hazardous Substance Remedial Action Rules do not 

use TPH in risk evaluation. To address risk associated with petroleum-based contamination, we have 

analyzed for TPH indicator chemicals regulated in :Oregon (e.g~, benzene, toluene, ethylbenzene. xylenes, 

PAHs, lead) using volatile and semi volatile methods, as recommended in DEQ's guidance, Risk-Based 

Decision Making for the Remediation of Petroleum-Contaminated Sites (DEQ, 1999). Therefore, for 

future events, we recommend discontinuing analyses for TPH, unless needed as a screening tool. We 

intend to use TPH in the initial phases of the Phase III RI for this purpose. 

We propose that this recommendation be effective for the upcoming fIrst ql!.arter 2001 

groundwater sampling event, currently scheduled for the week of February 12, 20(H. 

We hope that this letter provides you with the information that you need for DEQ and Time Oil to 

come to an agreement on this recommendation. We would like to get a response from you by February 9, 

200 1, if possible. so that we can make the appropriate arrangements for the sampling event. Please call 

me or Kevin Murphy with your comments. 

RB/rgm 

cc: Kevin Murphy, Time Oil Co. 
Patty Dost, Schwabe Williamson & Wyatt 
Mike Tischuk. Beazer East, Inc. 

011S0101 S:\SHAREOOC\231\OOl\AnalyroouctDEQ.Jet.doc 

LANDAU ASSOCIATES, INC. 

By: 

,(~~L;' .. f2 ~ 

2 

Rebekah Brooks 
Senior Hydrogeologist 

LANDAU ASSOCIATES 
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landau 
Associates 

Environmental and Geotechnical Services 

January 9, 2001 ~!cq 
(EJD 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth A venue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

On behalf of Time Oil, attached is the December 2000 monthly report for Time Oil Northwest 

Terininal RIlFS. 

LANDAU ASSOCIATES, INC. 

!l0AmcfA mmv 

MMll S:\WPR0C\231'«lI\038\DE,Q.DecOO.ltr.doc 

Enclosure 

cc: Mr, Kevin Murphy, Time Oil Co. 

fiy Rebekah Brooks 
Project Manager 

Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. 

1302ndAVENUESOUTH • EDMONDS. WA9S020 
(425) 778-0907 • Fax: (425) 77S-6409 • Toll Free: (SOO) 552-5957 • E-mail: iJlI<)@landauinc.colll 
Seattle (Edmonds) POr!land (Lake Oswego) Spokane 
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MONTHLY REPORT TO DEQ 
TIME OIL· NORTHWEST TERMINAL 

December 2000 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the November 2000 monthly report to DEQ. 

• Continued internal reviews of Third Quarter 2000 Groundwater Report. 

• Received, processed, validated, and began preparation of the Fourth Quarter 2000 Groundwater 
Report. 

• Installed a hydrocarbon passive recovery canister with a capacity of 0.5 L in well LW-llS. 
Recovered the product on nine occasions in December (approximately biweekly) for a total of about 
8.5 L recovered since early November. On December 29, no measurable product was observed and 
only about 0.1 L of product was recovered from the passive system. Retained recovered product in 
appropriately labeled containers in an appropriate storage location at the Northwest Terminal. 

• Continued internal review of response to DEQ's comments on the Phase II RI Report. 

• Continued development ofa strategy for a sensitivity analyses to calculate a range of potential risk
based cleanup levels for key constituents prior to conducting the risk assessment for the terminal to 
possibly expedite remediation of the soil stockpile. 

• Continued implementation of the groundwater interim action in the lower zone at RW -2. 
Approximately 1.3 million gallons of groundwater have been recovered, and over 1 million gallons 
have been treated and discharged. Analytical results indicate pentachlorophenol is degraded to 
nondetectable concentrations in the effluent. 

• Continued implementation of groundwater interim action startup monitoring in the lower zone, 
including collection of the third round of monthly water level measurements in the lower zone. 

• Coordinated with subcontractor for preparation of as-built construction drawings to facilitate 
completion of groundwater interim action completion report. 

• Conducted internal reviews of a technical memorandum summarizing startup monitoring activities for 
groundwater extraction in the lower zone at RW-2. 

• Conducted internal reviews of the third quarter, 2000 interim action status report. 

• Continued preparation of a pilot study work plan for treatment of contaminated soiL 

• Continued internal reviews of a report to provide the results of the EPPI on the east property, 
including the results of human health and ecological risk evaluations, statistical evaluations for 
compliance, and plans for further action. 

• Began preparation of the Phase TIl RI work plan, including update of the Quality Assurance Project 
Plan (QAPP) and Health and Safety Plan. 

11910 1 S:ISHAREDOCI23I\OO\IMQ-RPIlDEQI .. ,unon,tupt.doc 1 Landau Associates 
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RESUL TS COLLECTED 

• Validated analytical results for the fourth quarter, 2000 event are attached as Tables A-3, A-4. and A-
5 to this report. 

• Groundwater level measurements collected during monthly interim action startup monitoring in the 
lower zone will be provided in the next quarterly status report. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Submit the Third Quarter 2000 Groundwater Report and the Third Quarter 2000 Interim Action 
Status Report to DEQ. 

• Provide response letter to DEQ on the Phase II RI report. 

• Continue preparation and conduct internal reviews of the Fourth Quarter 2000 Groundwater Report. 

• Continue to recover product at well LW-I1S weekly through mid-January and then, monthly through 
March 2001. (Product was not observed in LW-llS during the fust week of January 2001.) 

• Incorporate as-built system drawings into groundwater interim action completion report. 

• Submit technical memorandum summarizing the results of the lower zone pumping test to DEQ. 

• Continue implementation of the interim action startup plan including baseline water level monitoring 
and hydraulic capture zone evaluation for upper zone pumping (if appropriate based on upper zone 
water level measurements). Continue full-scale treatment and discharge to POTW. 

• Evaluate system operation data for groundwater interim action and prepare status report for the fourth 
quarter, 2000. 

• Continue preparation and internal review of the pilot study work plan. 

• Complete internal reviews of EPPI Result Report and submit to DEQ. 

• Continue preparation of the Phase ill RI work plan. 

• Provide DEQ with updated schedules for the Phase IIlI RIIFS, east property, and Phase III activities 
at the Northwest Terminal. 
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Sample Identification: 
labomlOlY Identification: 

Dale Collected: 

CHLORINATED PHENOLS (1l91L) 
EPA Method SWS040JSW8270AF MOD. 
Pentachlorophenol 
2,4,6-Tric::hforophenol 
2,3,6-Tric::hlorophenol 
2,4,5-Tric::hlorophenol 
2,3,4-Trichlorophenol 
2,3,5,6- and 2,3,4,6-Tetrachlorophenol 
2,3,4,5-Tetrachlorophenol 

SEMIVOLAT[LES (llgJl) 
EPA Method SW8270 
Phenol 
Bis·(2-Chloroethyl) Ether 
2-Chlorophenol 
1,3-Dlc::hlorobem:ene 
1,4-0Ichlorobenzene 
Benzyl Alcohol 
1,2·0Ichlorobenzene 
2-Methylphenol 
2,2'.Qxybis(1-Chloropropane) 
4-Methylphenol 
N-Nitroso-Oi-N-Propylamine 
Hexachloroethane 
Nitrobenzene 
lsophcrone 
2-Nitrophenol 
2,4-Dimethylphencl 
Benzoic Acid 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
1,2.4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro·3·methyJphenoJ 
2-Methylnaphlhalene 
Hexachlorocyclopenladiene 
2,4,6-TrichlorophenoJ 

s: \sheetsltimecil\ph2n'Gwevnt15.xls shallow 01/09/2001 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

81 0 Jl K lW1S 
Cl03B CK77F Cl03H CK77l CK77D 

11/10/00 1117100 11/10/00 11f7100 11f7100 

0.25 U 0.25 U 0.25 U NA 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 

2.0 U 2.0 U 2.0 U NA 2.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
2.21 2.0 U 2.0 U NA 2.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
5.6/ 1.0 U 1.0 U NA 1.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
3.0 U 3.0 U 3.0 U NA 3.0 U 
10 U 10 U 10 U NA 10 U 

1.0 U 1.0 U 1.0 U NA 1.0 U 
3.0 U 3.0 U 3.0 U NA 3.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
2.01 1.0 U 1,0 U NA 1,0 U 
3.0 U 3.0 U 3.0 U NA 3,0 U 
2,0 U 2,0 U 2.0 U NA 2.0 U 
2,0 U 2.0 U 2.0 U NA 2.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5,0 U 5.0 U NA 5.0 U 
5,0 U 5.0 U 5.0 U NA 5.0 U 
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lW2S lW4S lW7S 
CK771 Cl03F CK77C 

11/8100 1119100 11fl100 

I 11001 I 4s1 0.25 U 
0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 
0.33 U 3.S U 0.25 U 
0.25 U 0.25 U 0.25 U 

I 1~~1 I 4.11 0.25 U 
5.9 0.25 U 

I 2.41J2 I 7301 2.0 U 
2.0 U 6.0 U 2.0 U 
1.0 U 3.0 U 1.0 U 
1.0 U 3.0 U 1.0 U 
1.0 U 3.0 U 1.0 U 
5.0 U 15 U 5.0 U 
1.0 U 3.0 U 1.0 U 
2.0 U 6.0 U 2.0 U 
1.0 U 3.0 U 1.0 U 
1.0 U I 1201 1.0 U 
2.0 U 6.0 U 2.0 U 
2.0 U 6.0 U 2.0 U 
1.0 U 3.0 U 1.0 U 
1.0 U 3.0 U 1.0 U 
5.0 U 15 U 5.0 U 
3.0 U 9.0 U 3.0 U 
10 U I 951 10 U 
1.0 U 3.0 U 1.0 U 
3.0 U I 101 3.0 U 
1.0 U 3.0 U 1.0 U 

I 9.21 I 131 I 5.21 
3.0 U 9.0 U 3.0 U 
2.0 U 6.0 U 2.0 U 
2.0 U 6.0 U 2.0 U 
1.0 U 1 5.71 1 1.61 
5.0 U 15 U 5.0 U 
5.0 U 15 U 5.0 U 

Landau Associates 



Sample Identification: 
Laboratory Identification: 

Date Collected: 

CHLORINATED PHENOLS (llg/L) 
EPA Method SWS040fSW8270AF MOD. 
Pentachlorophenol 
2,4,6. Trichlorophenol 
2,3,6. Trichlorophenol 
2,4,5-Trichlorophenol 
2,3,4-Trichlorophenol 
2,3,5,6. and 2,3,4,6. Tetrachlorophenol 
2,3.4.5-Tetrachlorophenol 

SEMIVOLATILES (1l91L) 
EPA Method SW8270 
Phenol 
Bls·(2·ChloroethyQ Ether 
2.Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylpheno[ 
2,2'-Oxybis(l-Chloropropane) 
4-MethyJphenol 
N-Nitroso-Di-N·propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitropheno! 
2,4-Dimelhylphenol 
Benzoic Acid 
bi$(2-Chloroethoxy) Methane 
2,4-Dl<::hforophenol 
1,2,4-Trich!orobenzene 
Naphthalene 
4-Chloroaniline 

OJ Hexachlorobutadiene 

N 4-Ch[or0-3-melhylphenoi 

--I 2-Methylnaphthalene 

0 Hexachlorocyclopenladiene 
....... 2,4,6. Trichlorophenol 
0 
.j::>.. 

,..-... 
CD 
'-'" 
0 $: I.sheets\timeoil\ph2nlGwevnI15.x!s shallow 01/09/2001 ....... 
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TABLEA·3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRW1 

LW8S LW13S RW1 W 
CL03A CL03U CK776 CI07A 
1119100 1119/00 11mOO 1117100 

0.25 U 1.4j ~ 3400

1 0.25 U 0.25 U 1.1 1.1 
0.25 U 0.25 U O.44U 0.48 U 
0.25 U 0.25 U 30U 32 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U B B 0.25 U 0.25 U 16 16 

2.0 U NA 8.2!J2 14jJ2 
2.0 U NA 2.0 U 2.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
5.0 U NA 5.0 U 5.0 U 
1.0 U NA 1.0 U 1.0 U 
2.0 U NA 2.0 U 2.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
2.0 U NA 2.0 U 2.0 U 
2.0 ~ NA 2.0 U 2.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
5.0 U NA 5.0 U 5.0 U 
3.0 U NA 3.0 U 3.0 U 
10 U NA 10 U 10 U 

1.0 U NA 1.0 U 1.0 U 
3.0 U NA 3.0 U 3.0 U 
1.0 U NA 1.0 U 1.0 U 
4.31 NA 7.1j 5.81 
3.0U NA 3.0 U 3.0 U 
2.0U NA 2.0 U 2.0 U 
2.0 U NA 2.0 U 2.0 U 
4.71 NA 2.21 1.71 
5.0 U NA 5.0 U 5.0 U 
5.0 U NA 5.0 U 5.0 U 

'\ 
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TABLEA-3 Page Sofl0 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

Sample Idenlifical1on: B1 0 J1 K lW1S LW2S lW4S LW7S 
Laboratory Identification: CL03B CK77F CLOSH CK77L CK170 CK77! CL03F CK77C 

Date Collected: 11110/00 1117100 11110100 1117100 1117100 1118/00 11/9[00 1117100 

2,4,5-Trichlorophenol 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0 U 
2-Chloronaphlhalene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
2-Nilroaniline 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0 U 
Dimelhylphthalate 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Acenaphlhylene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
3-Nilroaniline 6.0 U 6.0 U 6.0 U NA 6.0 U 6.0 U 18 U 6.0 U 
Acenaphlhene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
2,4-0initrophenol 10 U 10 U 10 U NA 10 U 10 U 30 U 10 U 
4-Nitrophenol 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0 U 
Dibenzofuran 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
2,&'Dinitrotoluene 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0 U 
2,4-Dinilrotoluene 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0 U 
Die1hylphthalale 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
4-Chlorophenyl-phenylelher 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Fluorene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
4-Nitroanilirle 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0 U 
4,6-Dinitro-2-Me1hylphenol 10 U 10 U 10 U NA 10 U 10 U 30 U 10 U 
N-Nitrosodiphenylamine 1.0 U 1.0 U 1.0U NA 1.0 U 1.0 U 3.0 U 1.0 U 
4-Bromophenyl-phenyle1her 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Hexachlorcbenzene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Pentachlorophenol 5.0 U 5.0 U 5.0 U NA 5.0 U 15001 1201 5.0 U 
Phenanthrene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Carbazole 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Anthracene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Di-n-Butylphlhalale 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Fluoranthene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Pyrene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Butylbenzylphthalale 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
3,3'-Dichlorobenzidine 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0 U 
Benzo(a)an1hracene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
bis(2-Ethylhexyi)phthalate 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Chrysene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Di-n..Qctyl phthalate 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Benzo(b)f1uoranthene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Benzo(k)f1uoranlhene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 

OJ Bel1zo(a)pyrene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
N Indeno(l,2,3-cd)pyrene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U ---I 
0 Dibenz(a,h)anthracene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
-->. 8enzo(g,h,Qperylene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 

0 
.j::>.. 

,..-... 
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Sample Identification: 
Laboratory Identification: 

Date Co!lecled: 

2,4,5-Trichlorophenol 
2..chloronaphlhatene 
2·Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
3--Nitroaniline 
Acenaphthene 
2.4-0initrophenol 
4-Nitrophenol 
Oibenzofuran 
2,6-0initrotoluene 
Z,4·DinitrotC'luene 
Diethylphthalate 
4-Chlorophenyl-phenylelher 
Fluorene 
4·Nilroaniline 
4.6-Dinilro--2-Methylphenol 
N-Nitrosodiphenylamine 
4.Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Butylphlhalate 
Fluoranthene 
Pyrene 
8utylbenzylphlhalate 
3,3'·OichIOfobenzidine 
Bem:o(a)anthracene 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Di-n-Cetyl phthalate 
Benzo(b)fluoranlhene 

OJ Benzo(k)fluoranlhene 
N Benzo(a)pyrene 
--I Indeno(1,Z,3--cd)pyrene 
0 Dibenz(a,h)anthracene 
-->. 

0 Benzo(g,h,j)perylene 
.j::>. 

,..-... 
CD 

------0 
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TABLEAw3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRW1 

LW8S LW13S RW1 W 
CL03A CL03U CK77B CK77A 
1119/00 1119/00 1117100 1117100 

5.0 U NA 401 311 
1.0 U NA 1.0 U 1.0 U 
5.0 U NA 5.0 U 5.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
6.0 U NA 6.0 U 6.0 U 
1.0 U NA 1.0 U 1.0 U 
10 U NA 10 U 10 U 

5.0U NA 5.0 U 5.0 U 
1.0 U NA 1.0 U 1.0 U 
5.0U NA 5.0 U 5.0 U 
5.0 U NA 5.0 U 5.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
5.0U NA 5.0 U 5.0 U 
10 U NA 10 U 10 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
5.0 U NA 40001 39001 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.51 2.01 
1.0 IJ NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
5.0 U NA 5.0 U 5.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.11 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 

... "" 
\ 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

VOLATILES (llglLl 
EPA Method SW8260 
Chloromethane 
Bromomelhane 
Vinyl Chloride 
Chtoroethane 
Methylene Chloride 
Aootone 
Carbon Disulfide 
1,1·Dichioroelhene 
1,1·Dichloroethane 
trans.l.2·Dichloroethene 
cis.l,2.Dichloroethene 
Chloroform 
1,2·Dichloroelhane 
2·Butanone 
1,1,1·Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1.2-Dichloropropane 
cis.l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,l,2-Trichloroethane 
Benzene 
trans-l,3-Dichloropropene 
Bromoform 
4-Methyl·2·Pentanone (MIBK) 
2·Hexanone 
Tetrachloroethane 
l,l,2,2·Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 

s: Isheels\Hmaoil\ph2n'\Gwevnt15.xls shallow 01/0912001 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

61 0 Jl K LW1S 
CL03B CK77F CL03H CK77L CK77D 

11/10/00 1117100 11110100 1117100 1117100 

2.01 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
281 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
1,0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1,0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1,0 U 1.0 U 1,0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1,0 U NA 1.0 U 
1601 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1,0 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 

12001 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 

1001 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
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LW2S LW4S LW7S 
CK771 CL03F CK77C 
11/8/00 11/9/00 1117100 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
6.0 U 2.0 U 2.0 U 

I 271 I 491 110 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0U 1.0 U 1.0 U 
15 U I 1101 5,0 U 

3.0U 1.0 U 1.0 U 
3.0U 1.0 U 1.0 U 
15 U 5.0 U 5.0 U 

3.0U 1.0 U 1.0 U 
3.0U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0U 1,0 U 1.0 U 
3.0 U 1.0 U 1,0 U 
3.0 U 1.0 U 1.0 U 
3.0 U I 7.41 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
15 U 5.0 U 5.0 U 
15 U 5.0 U 5.0 U 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U I 191 1.0 U 
3.0 U 1.0 U 1.0 U 

I 111 I 611 1 231 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
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Sample Identification; 
Laboratory Identification; 

Date Collected: 

VOLATILES (1J91L) 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroelhene 
1,1-Dichloroethane 
trans-l,2-Dicftloroethene 
cis.l,2·Dichloroethene 
Chloroform 
1,2.Dichloroethane 
2-Butanone 
1,1,1· Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromelhane 
1,2-Dichloropropane 
cis·1,3-Dichloropropene 
Trichloroethene 
Dibromoohloromethane 
1,1,2·Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
+Methyl-2·Pentanone (MIBK) 
2·Hexanone 
Tetrachloroethene 
1,1,2,2· Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromelhane 

s; \Sheets\limeoil\ph2ri\Gwevnt1S.xls shallow 01/0912001 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRWl 

I.was LW13S RWl W 
CL03A CL03U CK77B CK77A 
11/9/00 11/9/00 1117100 1117100 

1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
2.0 U NA 2.0 U 2.0 U 
5.0 U NA I 16! I 141 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
121 NA I 7.4!J2 I 41jJ2 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
5.0 U NA 5.0 U 5.0 U 
1.0U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
5.01 NA I 1.0! 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
5.0 U NA 5.0 U 5.0 U 
5.0 U NA 5.0 U 5.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA I 9.1! I 8.21 
1.0 U NA 1.0 U 1.0 U 
8.51 NA I 961 I 861 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 

., 
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Sample Identification: 
Laborato!), Identification: 

Date Collected: 

1,1,2-Trichlorolrifluoroethane 
m,p-Xylene 
o-Xylene 
1.2-0ichlorobenzene 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoelhane 
Acrylonitrile 
1 ,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1.2.3-Trichloropropane 
trans-1,4-Dichtoro-2-bulene 
1.3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobuladiene 
Ethylene Oibromide 
6romochloromethane 
2,2·0ichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n·Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chtorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-lsopropyltoluene 
n-Butytbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

s: \sheets\timeoil\ph2ri\Gwellnt15.xls shallow 01/09/2001 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

61 0 J1 K LW1S 
CL03B CK17F CL03H CK17L CK170 

11/10/00 11mOO 11110fOO l1moo 11mOO 

2.0 U 2.0 U 2.0 U NA 2.0U 
3201 1.0 U 1.0 U NA 1.0 U 
1601 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
50 U 50 U 50 U NA 50 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
3.0 U 3.0 U 3.0 U NA 3.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
151 1.0 U 1.0 U NA 1.0 U 
611 1.0 U 1.0 U NA 1.0 U 

5.0 U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
9.01 1.0 U B NA 1.0 U 
151 1.0 U 3.8 NA 1.0 U 

1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.8 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
251 5.0 U 5.0 U NA 5.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 

Page 10f 10 

LW2S LW4S LW7S 
CK171 CL03F CK77C 
11/8/00 11/9/00 l1mOO 

6.0 U 2.0 U 2.0 U 

a B I 191 
36 88 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
150 U 50 U 50 U 
3.0 U 1.0 U 1.0 U 
6.0 U 2.0 U 2.0U 
15 U 5.0 U 5.0U 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
15 U 5.0 U 5.0 U 

9.0 U 3.0 U 3.0 U 
15 U 5.0 U 5.0U a 250 B 160 E3l 1.6 
15 U 5.0 U 5.0U 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 

a 20 a 27 B 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 

ED B B 8.5 4.8 1.2 
9.5 6.8 U 3.2 
15 U 5.0 U 5.0 U 

I 271 I 191 I 131 
15 U 5.0 U 5.0U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

1,1,2-Tric:hlorotrifluoroethane 
m,p-Xylene 
o-Xylene 
1,2-Dic:hlorobenzene 
1.3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Melhyllodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomelhane 
1.1 ,1 ,2-Tetrachloroelhane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloroprop"ne 
trans-1,4-Dichloro-2-butene 
1,3,s.. Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochforomethane 
2,2-Dichloropropane 
1.3-0ichloropropane 
Isopropyl benzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorololuene 
4-Chlorotofuene 
tert-Butylbenzene 
sec-BUlylbenzene 
4-fsopropyltoluene 
n-Butylbenzene 
1,2,4-Tric:hlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

s: \sheets\timeoil\ph2n'Gwevnt15.xls shallow 01/09/2001 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WEI.b§ 
OupofRW1 

LW8S LW13S RW1 W 
CL03A CL03U CK77B CK77A 
1119100 1119100 1117100 1117100 

2.0 U NA 2.0U 2.0 U 
2.21 NA ~ E3 1.0 U NA 160 150 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
50 U NA 50 U SO U 

1.0 U NA 1.0 U 1.0 U 
2.0 U NA 2.0 U 2.0 U 
5.0 U NA 5.0 U 5.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
5.0 U NA S.O U 5.0 U 
3.0 U NA 3.0 U 3.0 U 
5.0 U NA 5.0 U 5.0 U 
1.0 U NA ~ I 2~1 2.61 NA 240 
5.0 U NA 5.0 U 5.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 

1001 NA B BI ~61 NA 36 31 
1.v U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
1.0 U NA 1.0 U 1.0 U 
4.91 NA 1.0 U 1.0 U 
111 NA § §] 1.0 U NA 5.2 4.6 

4.11 NA 6.0 6.0 
5.0 U NA 5.0 U 5.0 U 
6.61 NA I 111 I 121 
5.0 U NA 5.0 U 5.0 U 

~\ 
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Sample Identification: 
Laboratory Identification: 

Date Collected; 

TOTAL PETROLEUM HYDROCARBONS (mgIL) 
Method OR-OEQ 
TPH-Diesel Range 
TPH·Motor Oil Range 
TPH·Gasoline Range 

PRIORITY POLLUTANT 
METALS (mg/L) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Total Dissolved Solids (mg/L) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (' C) (avg) 
Conductivity emS/em) (avg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

ETHANOL (mgIL) 

s: \sheetsllimeoil\ph2ri\Gwevnt15.xls shallow 01/0912001 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WEI.I.S 

B1 0 J1 K LW1S 
CL03B CK77F CL03H CK77L CK77D 

11110/00 1117100 11/10/00 1117100 1117100 

0.371 0.25 U 0.25 U NA 0.25 U 
0.50 U NA 0.50 U NA NA 

8.SI NA NA NA NA 

0.0071 I 0.0141 I 0.0121 0.001 U I 0.0111 
0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 
0.0811 0.002 U 0.002 U 0.004 J2 0.002 U 
0.001 U 0.001 U 0.001 U 0.001 I 0.0011 

0.01 U 0.01 U 0.Q1 U 0.03 0.01 U 
0.006 U 0.006 U 0.006 U 0.009 0.006 U 

140 220 160 NA 170 
2.5 5.4 2.3 NA 3.6 

4.89 $.41 5.27 5.05 5.21 
13.4 14.3 14.4 15.3 15.2 
222 300 212 323 207 
0.84 2.04 1.09 2.36 1.86 

7 0 0 2 0 

5.0 U NA NA NA NA 

Page90f10 

LW2S LW4S LW7S 
CK771 CL03F CK77C 

11f8/00 11/9/00 1117100 

I 4.01(b) I 191 I 0.321 (b) 
NA 5.0 U NA 
NA NA NA 

I 0.0171 I 0.0061 I 0.0151 
0.005 U 0.005 U 0.005 U 

I 0.0051J2 I o,oosl 0.002 U 
0.003 0.001 I 0.0021 

0.01 U 0.01 U 0.01 U 

I 0.0131 I 0.0091 I 0.0241 

220 990 210 
26 7.7 4.1 

5.58 5.74 5.18 
15.3 14.3 14.9 
302 S84 302 
0.98 0.62 2.02 

74 38 16 

NA NA NA 
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Sample Identification: 
Laboratory Identification: 

Dale Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method OR-DEQ 
TPH-Diesel Range 
TPH-Molor Oil Range 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mgIL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Total DIssolved Solids (mgIL) (EPA 160.1) 
Chloride (mgIL) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conductivity (mS/em) (avg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

ETHANOL (mgIL) 

s: \Sheelsltimeoil\ph2o,\Gwevnt15.xls shallow 01/0912001 

TABLE A~3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRW1 

LWaS LW13S RW1 W 
CL03A CL03U CK778 CK77A 
1119/00 1119/00 1117100 1117100 

2.31 NA I 6.41 (b) I 5.71 (b) 
0.50 U NA 0.50 U (b) 0.50 U (b) 

3.91 NA I 9.71(a) 1 9.91 (a) 

0.0221 NA 0.006 0.006 
0.005 U NA 0.015 0.010 
0.002 U NA 0.020 J2 0.Q16 J2 
0.0051 NA 0.006 0.004 
0.01 U NA 0.01 0.01 

0.0411 NA 0.054 0.048 

190 NA 220 230 
4.2 NA 7.3 6.2 

5.74 5.62 5.28 5.27 
14.7 10.7 14.2 14.1 
352 272 305 303 

0.53 1.47 0.69 0.72 
30 1 406 421 

5.0 U NA 5.0 U 5.0 U 

Nole: See Table A·5 for key to footootes and analytical dala qualifiers. 

~.~ 
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TABLEA-4 Page 1 of 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEPWELU! 

Sample Identification: 62 J2 0 R G1A LW1D LW3D lW4D lW6D lW9D 
Laboratory Identification: CL03J CL031 CL03P CL03Q CL03E CK77E CI(77G CL03G Cl03C Cl03D 

Date Collected: 11110fOO 11110fOO l1fSI00 11/8100 11/8/00 1117100 11/8/00 1119100 111SI00 1118/00 

CHLORINATED PHENOLS (llglL) 
EPA Method SW8040 
Pentachlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,4,6-Trichlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

2,3,6-Trichlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

2,4,5-Trichlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

2,3,4-Trichlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,3,5,6- and 2,3,4,6-Tetrachloropheno[ 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,3,4,5-Telrachlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

SEMIVOLATILES (pgIL) 
EPA Method SW8270 
Phenol 2.0 U 2.0 U 2.0 U c::::EiI 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Bis-(2-Chloroethyf) Ether 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2-Chlorophenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.3-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,4-0ichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Benzyl Alcohol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.2-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2-Methylphenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2.2·-Oxybis(1-Chloropropane} 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4-Methytphenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
N-Nilroso-Di-N·Propylamine 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Hexachloroethane 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Nitrobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
150phorone 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2-Nilrophenol 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2,4-0imethylphenol 3.0U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
Bem~oic Acid 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
bis(2-Chloroethoxy) Methane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

2,4-0ichlorophenol 3.0U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
1,2,4-Trichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Naphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U CTIJ 1.0 U 1.0 U 

4-Chloroanitine 3.0U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 

Hexachlorobutadiene 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
OJ 4-Chloro-3-methytphenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
N 2-Melhytnaphthatene 1.0 U 1.0 U 1.0 U 1.0 U c::31] 1.0 U 1.0 U c::::m 1.0 U 1.0 U 
--I 
0 Hexachlorocyclopenladiene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

-->. 2,4,6-Trichlorophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

0 
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TABLEA-4 Page 2 of 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 
DupofRW2 

Sample Identification: LW100 LW110 LW12D1 LW12D2 LW15D LW17D LW1SD RW2 X 
Laboratory Identification: CL030 CK77H CLOOK CL03L CL03T CLOOR CL03S CL03N CL03M 

Dale Collected: 1119/00 11/8/00 11/10rOO 11/10/00 1119/00 1118/00 1119100 1119/00 11/9100 

CHLORINATED PHENOLS (IJSIL) 
EPA Method SW8040 
Pentachlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 451 381 
2,4,6-Trichlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,3,6-Trichlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,4,5-Trichlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1.2 U 1.11 
2,3,4-Trichloropherlol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,3,5,6- and 2,3,4,6-TetrachloropherlOl 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U B B 2,3,4,5-Telrachlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1.3 1.2 

SEMIVOLATILES (].ISIL) 
EPA Method SW8270 
Phenol 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 851 971 
Bis-(2-Chloroethyl) Ether 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 
2-Chlorophenol 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
1,J-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
1,4·Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Benzyl Alcohol 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
1,2-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
2-Methylphenol 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 
2,2'-Oxybis(1-Chloropropane) 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
4-Me1hy1phenol 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 141 1S1 
N·Nilroso-Di-N-Propylamine 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 
Hexachloroethane 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 
Nitrobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Isophorone 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
2-Nitrophenol 5.0 U 5.0 U 5.0 U 5.0U NA NA NA 5.0 U 5.0 U 
2,4-Dimethylphenol 3.0 U 3.0 U 3.0 U 3.0 U NA NA NA 3.0 U 3.0 U 
Benzoic Acid 10 U 10 U 10 U 10 U NA NA NA 211 221 
bis(2-Chloroethoxy) Methane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
2,4-0ichlorophenol 3.0 U 3.0 U 3.0 U 3.0 U NA NA NA 3.0 U 3.0 U 
1,2,4-Trichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Naphthalene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 131 141 
4-Ghloroaniline 3.0 U 3.0 U 3.0 U 3.0 U NA NA NA 3.0 U 3.0 U 

OJ Hexachlorobuladiene 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 

N 4-Chloro-J-me!hylphenol 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 

--I 2-Methylnaphthalene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 311 321 
0 Hexachlorocyclopentadiene 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
....... 2,4,6-Trichlorophenol 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
0 
.j::>.. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENTt NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: 62 J2 0 R G1A LW10 LW30 LW4D LW6D LW90 
Laboratory Identification: CL03J CL031 CL03P CL03Q CL03E CK77E CK77G CL03G CL03C CL030 

Date Collected: l1tl0/00 11110roo 11/8tOO 11/8100 11/8/00 1117100 11/8/00 11/9/00 11/8100 11/8rOO 

2,4,5-Trichlorophenol 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2-Chloronaphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2-Nitroaniline 5.0U 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Oimethyfphfhalate 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U c:Iil 1.0 U 
Acenaphthylene 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
3-Nitroanifine 6.0 U 6.0U 6.0U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 
Acenaphthene 1.0 U 1.0 U c:::TIJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2,4-0initrophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
4-Nitrophenol 5.0U 5.0 U 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Dibenzofuran 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2,6-Dinitrotoluene 5.0U 5.0 U 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2,4-Dinitrotoluene 5.0U 5.0 U 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Diethylphthaiate . 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U C];QJ 1.0 U 
4-Chlorophenyl-phenylelher 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Fluorene 1.0 U 1.0 U c::::1m 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4-Nitroaniline 5.0 U 5.0 U 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
4,6-Dinitro-2-Methylphenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
N-Nitrosodiphenylamina 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4-Bromophanyl-phenylether 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Hexachlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Pentachlorophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Phenanthrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Carbazole 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Anthracene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Di-n-Butylphthalata 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1,0 U ~ 1.0 U 1,0 U 
Fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Pyrena 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Bu1ylbenzylphthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
3,3'-Oic;hlorobenzidine 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 5,0 U 
Benzo(a)anthracene 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 
bis(2-Ethylhexyl)phthalate 1.0 U 1.0 U c::TIl 1.0 U 1.0 U 1.0 U 1.0 U 2.8 U 1.0 U 1.0 U 
Chrysene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Di-n-octy! phthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Benzo(b)fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Benzo(k)fluoranlhene 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

OJ Benzo(a}pyrena 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1,0 U 1,0 U 1.0 U 1.0 U 1.0 U 
N Indeno(1,2,3-c::d)pyrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1,0 U 1.0 U 
--I Dibenz(a,h)anthracena 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
0 Benzo(g,h,i)perylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
-->. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT,NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 
DupofRW2 

Sample Idenlifioation: LW10D LW11D LW12D1 LW12D2 LW15D LW17D LW1S0 RW2 X 
Laboratory Identification: CL030 CK77H CLoaK CL03L CL03T CL03R CLOSS CL03N CLOOM 

Date Collected: 1119100 11/8100 11110/00 11/10/00 1119/00 11fS/CO 11!9100 11!9100 1119/00 

2.4,5-Trichlorophenol 5.0U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 

2-Chloronaphthalene 1.0U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

2·Nitroaniline 5.0U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 

Dimethylphlhalate 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Acenaphthylene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

3.Nitroaniline 6.0U 6.0 U 6.0 U 6.0 U NA NA NA 6.0 U 6.0 U 

Acenaphthene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

2,4-Dinitrophenol 10 U 10 U 10 U 10 U NA NA NA 10 U 10 U 

4·Nitrophenol 5.0U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 

Dibenzofuran 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

2,6-Dinitrotoluene 5.0U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 

2,4-Dinitrotoluene 5.0U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 

Diethylphthalale 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

4-Chlorophenyl-phenylelher 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Flucrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

4-Nilroaniline 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 

4,6-Dinitro-2-Methylphenol 10 U 10 U 10 U 10 U NA NA NA 10 U 10 U 

N-N~rosodiphenylamine 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

4-Bromophenyl-phenylelher 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Henchlcrobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Pentachlorophenol 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 771 951 

Phenanthrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Carbazole 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Anthracene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Oi-n-Butylphthalate 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Pyrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Butylbenz:y!phthalate 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

3,3'-Oichlorobenzicline 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 

Benzo(a)anthracene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

bis{2-EthylhexyOphthalate 2.7 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Chrysene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Di-n-Octyl phthalate 1.0 U 1.0 U 1<0 U 1.0 U NA NA NA 1.0 U 1.0 U 

Benzo(b)fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

OJ Benzo(k)f1uoranthene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

N Benzo(a)pyrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

--I Incleno(1,2,3-cd)pyrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

0 Oibenz:(a,h)anthracene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
....... 

Benzo(g,h,Qperylene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
0 
.j::>.. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: B2 J2 0 R G1A LW1D LW30 LW4D LW6D LW9D 
Laboratol)' Identification: CL03J CL031 CL03P CL03Q CL03E CK77E CK77G CL03G CL03C CL03D 

Dale Collected: 11/10/00 11/10/00 1118/00 11/8100 11/8100 1117100 11/8/00 11/9/00 11/8100 11/8/00 

I 
VOLATILES (fJ9/L) 
EPA Method SW8260 
Chloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Bromomethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Vinyl Chloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Chloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Methylene Chloride 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Acetone 5.0 U 5.0 U CJ11 c::::::El 5.0 U 5.0 U 151 17 U 5.0 U 5.0 U 
Carbon Disulfide 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,1-Dic:hloroelhene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,1-Dic:hloroelhane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
trans-1,2·Dic:hloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
cis.1,2·Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Chloroform 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,2·Dichloroelhane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2-Butanone 5.0 U 5.0 U 5.0 U 5.0 U c::m 5.0 U 5.0 U c::J.1I 5.0 U 5.0 U 
1,1,1-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Carbon Tetrachloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Vinyl Acetate 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Bromodic:hloromethane 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,2.Dichloropropane 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
cis·1,3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Trichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Dibromochloromelhane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,1 ,2· Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Benzene 1.0 U 1.0 U C1] c::::m 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
trans-1,3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Bromoform 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4-Methyl.2.Penlanone (MIBK) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U MU 5.0 U 
2-Hexanone 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,1,2,2-Tetrachloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Toluene 1.0 U 1.0 U I::]]] c::!§] 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

OJ Chlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

N Elhylbenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U CTII 1.0 U 1.0 U 
--I Styrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
0 Trichlorofluoromelhane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
->. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 
DupofRW2 

Sample Identification: LW10D LW110 LW12D1 LW1202 LW150 LW17D LW1S0 RW2 X 
Laboratory Identification: CL030 CK77H CL03K CL03L CL03T CL03R CL03S CL03N CLooM 

Dale Collected: 1119/00 11/8/00 11110/00 11110/00 1119100 11/S/00 11/9/00 1119100 1119/00 

VOLATILES (!JelL) 
EPA Method SW8260 
Chloromethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Bromomelhane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Vinyl Chloride 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Chforoethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Methylene Chloride 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 4.0 U 2.0 U 
Acetone 5.0 U 121 5.0 U 5.0 U NA NA NA 201 171 
Carbon Disulfide 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,1.Dichloroelhene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,1·Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
trans·1,2.Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
cis-1,2·Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Chloroform 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,2-Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
2·Butanone 5.0 U 5.0 U 8.41 5.0 U NA NA NA 301 241 
1,1,1· Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Carbon Tetrachloride 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Vinyl Acetate 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 10 U 5.0 U 
Bromodichloromethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,2·Dichloropropane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
cis·1,3-Dichloropropen8 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Trichloroethene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Dibromochloromethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,1,2-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Benzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.sl 2.71 
trans-1,3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Bromoform 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
4-Methyl-Z·Penlanone (MIBK) 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 10 U 5.0 U 
2-Hexanone 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 10 U 5.0 U 
Tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,1 ,2,2-Tetrachloroethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Toluene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1,51 

OJ Chlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
N Ethylbenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 271 291 --I 
0 Styrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
....... Trichlorofluoromethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
0 
.j::>. 

,..-... 
CD 
"-" 
0 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT. NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: 52 J2 0 R G1A LW1D l.W3D LW4D LW6D LW9D 
Laboratory Identification: CL03J CL03t CL03P CL03Q CL03E CK77E CK77G CL03G CL03C Cl03D 

Date Collected: 11/10100 11/10/00 11/8100 11/8/00 11/8/00 1117100 11/8/00 11/9fOO 11/8/00 1118/00 

1,1,2-Trichlorotrifluoroelhane 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

m,p-Xylene 1.0 U 1.0 U c::Im CE1 c:::J]] 1.0 U 1.0 U ~ 1.0 U 1.0 U 

o-Xylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1,2-Dichlorobelllene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

l,3-Diohlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,4-Diohlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Acrolein 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 

Methyl Iodide 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Bromoethane 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Acrylonitrile 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
l,l-Diohloropropene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Oibromomethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1,1,1,2-Tetrachloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,2-0ibromo-3-chloropropane 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1,2,3-Trichloropropane 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
trans-1,4-0ichloro-2·butene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

1,3,5-Trimethylbenzene 1.0 U 1.0 U ~ 1.0 U 1.0 U 1.0 U 1.0 U ~ 1.0 U 1.0 U 
1,2,4-Trimelhylbenzene 1.0 U 1.0 U 1.0 U 1.0 U 2.4 M 1.0 U 1.0 U 240 1.0 U 1.0 U 
Hexachforobutadiene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Ethylene Dibromide 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5romochloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

2,2·0ichloropropane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,3-Dichloropropane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Isopropylbenzene 1.0 U 1.0 U B B ~ 1.0 U 1.0 U E3J B 1.0 U 
n-Propylben<tene 1.0 U 1.0 U 18 14 130 1.0 U 1.0 U 60 2.8 1.0 U 
Bromobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

2-Chlorotoluene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4-Chlorotoluene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

tert-Bulylbelllene 1.0 U 1.0 U 1.0 U 1.0 U B 1.0 U 1.0 U 8ij ~ 1.0 U 

sec-Bulylbenzene 1.0 U 1.0 U c::Irl c::TII 19 1.0 U 1.0 U 9.1 6.4 1.0 U 
4-lsopropyltoluene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
n.Butylbenzena 1.0 U 1.0 U c::::l] 1.3 U r::=m 1.0 U 1.0 U c::IQ) 1.0 U 1.0 U 
1,2,4-Trichiorobelllene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

Naphthalene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U CJ]] 5.0 U 5.0 U 
OJ 1,2,3-Trichlorobenzene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
N 
--I 
0 
-->. 

0 
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Sample Idenlification: 
Laboratory Identification: 

Date Collected: 

1,1,2-Trichlorolrifluoroelhane 
m,p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoelhane 
Acrylonitrile 
1,l-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chtoropropane 
1,2,3-Trichloropropane 
trans-l,4-0ichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropyl benzene 
n-Propylbenzene 
Sromobenzene 
2-Chlorololuene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-I$Opropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

s: \Sheets\1imeoil\ph2ri\GwevnI15.xls deep 01/09/2001 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

LW10D LW11D LW12D1 LW12D2 LW15D LW17D 
CL030 CK77H CL03K CL03L CL03T CL03R 
11/9fOO 11/8/00 11/10/00 11/10100 11/9/00 11/8/00 

2.0 U 2.0 U 2.0 U 2.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
50 U 50 U 50 U 50 U NA NA 
1.0 U 1.0 U 1.0U 1.0 U NA NA 
2.0 U 2.0 U 2.0U 2.0 U NA NA 
5.0 U 5.0 U 5.0 U 5.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
5.0 U 5.0 U 5.0U 5.0 U NA NA 
3.0 U 3.0 U 3.0 U 3.0 U NA NA 
5.0 U 5.0 U 5.0U 5.0 U NA NA 
1.0 U B B 1.0 U NA NA 
1.0 U 5.6 22 1.0 U NA NA 
5.0 U 5.0 U 5.0U 5.0 U NA NA 
1.0 U 1.0 U 1.0U 1.0 U NA NA 
1.0 U 1.0 U 1.0U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U B 1.0 U NA NA 
1.0 U 1.61 2.2 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.71 B 1.0 U NA NA 
1.0 U 1.0 U 1.6 1.0 U NA NA 
1.0 U 1.51 1.4 U 1.0 U NA NA 
5.0 U 5.0 U 5.0 U 5.0 U NA NA 
5.0 U 5.0 U 5.0 U 5.0 U NA NA 
5.0 U 5.0 U 5.0 U 5.0 U NA NA 

PageS of 10 

DupofRW2 
LW18D RW2 X 
CL03S CL03N CL03M 
11/9/00 11/9/00 11/9/00 

NA 4.0 U 2.0 U 
NA E3 a NA 15 15 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 100 U 50 U 
NA 2.0 U 1.0 U 
NA 4.0 U 2.0 U 
NA 10 U 5.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 
NA 10 U 
NA 6.0 U 
NA 10 U 
NA ~ NA 200 
NA 10 U 
NA 2.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 
NA E3 NA 75 
NA 2.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 

~ B NA 11 14 
NA 5.7 7.6 
NA 11 14 U 
NA 10 U 5.0 U 
NA 221 251 
NA 10 U 5.0 U 
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Sample Identification: 
Laboratory Identificalion: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mglL) 

Method OR-DEQ 
TPH-Diesel 
TPH-D Motor Oil 
TPH-Gasoline 

PRIORITY POLLUTANT 
METALS (mglL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Tolal Dissolved Solids (mgfL) (EPA 160.1) 
Chloride (mgfL) (EPA325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conductivity (mS/cm) (avg) 
Dissolved oxygen (mgIL) (avg) 
Turbidity (NTU) 

ETHANOL (mgfL) 

s: \sheels\timeoil\ph2nlGwevnt15.xls deep 01/0912001 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTIi QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

82 J2 0 R G1A LW1D LW3D LW40 
CL03J CL031 CL03P CL03Q CL03E CK77E CK77G CL03G 

11/10/00 11/10/00 11/8100 11/8/00 11J8fOO 11ntoo 11/8/00 11/9100 

0.25 U 0.401 NA NA c::::::El 0.25 U 0.25 U c::EI 
0.50 U 0.50 U NA NA NA NA NA 0.50U 

NA NA NA NA NA NA NA NA 

0.006 0.0081 NA NA I 0.0331 1 0.0051 0.Q161 I 0.0281 
0.005 U 0.005 U NA NA O.OOS U 0.005 U 0.005 U 0.005 U 
0.002 U 0.002 U NA NA I 0.

0041 ~J2 ~J2 I 0.0041 
0.001 U 0.001 U NA NA 0.003 0.001 0.001 0.001 U 

0.01 U 0.Q1 U NA NA 0.01 U 0.01 U 0.01 U 0.01 U 
o.o06U 0.006 U NA NA I 0.0091 I 0.0071 0.0171 ~ 

240 340 NA NA 380 360 350 370 
3.2 5.1 NA NA 8.2 3.2 6.9 16 

5.53 5.46 5.70 5.91 5.84 5.47 5.58 5.96 
13.3 12.8 13.4 13.5 13.7 14.0 12.7 13.3 
319 578 437 571 679 481 624 656 

2.17 1.02 0.39 0.69 0.64 2.23 1.28 0.31 
0 0 509 7 7 26 143 

NA NA NA NA NA NA NA NA 

Page 9 of 10 

LW6D LW9D 
CL03C CL03D 
11/8/00 11/8/00 

c:::Jdl 0.25 U 
NA NA 
NA NA 

~ 0.030 
O.OOS U 0.Q10 

I 0.
006

1 
0.015 

0.002 0.003 
0.01 U 0.01 U 

I 0.0081 0.0281 

220 170 
2.2 2.1 

5.73 5.91 
13.8 13,4 

360 242 
1.20 1.06 

0 64 

NA NA 

Landau Associates 
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Sample Identification: 
laboratory Identification: 

Date Collec!ed: 

TOTAL PETROLEUM HYDROCARBONS (mgIL) 
Method OR·OEQ 
TPH·Diesel 
TPH-D Motor Oil 
TPH-Gasolille 

PRIORITY POLLUTANT 
METALS (mglL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Niokel (6010) 
Zino (6010) 

CONVENTIONALS 
Total Dissolved Solids (mgIL) (EPA 160,1) 
Chloride (mgIL) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (0 C) (ayg) 
Conduc!ivity (mS/cm) (avg) 
Dissolved oxygen (mglL) (a'lg) 
Turbidity (NTU) 

ETHANOL (mglL) 

s: \sheets\limeoillph2n'\Gwe'lnt15,xis deep 01/09/2001 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

LW10D LW11D LW12D1 LW12D2 LW15D LW17D 
CL030 CK77H CL03K CLOOL CL03T CL03R 
1119100 1118/00 11/10/00 11/10/00 1119100 11f8/00 

0.25 U I 0.70 I (b) I 0.781 0.25 U NA NA 
0.50 U NA 0.50 U 0.50 U NA NA 

NA NA NA NA NA NA 

0,022 0.007 0.019 I 0.0201 NA NA 
0,013 0,016 0.010 0.005 U NA NA 
0,021 0.018 J2 0.016 1 0,0041 NA NA 
0,006 0,008 0.006 0,001 U NA NA 

0.01 U 0,01 0.01 U 0.Q1 U NA NA 
0,0301 0.058 I 0.0371 0,006 U NA NA 

160 380 330 280 NA NA 
2,0 14 3.3 3,3 NA NA 

6.10 5,75 5.S8 5.48 6.12 5,95 
13,0 12.8 12.2 13,3 12.8 13,5 

203 544 444 442 265 79 
1.09 1,23 0,93 0,29 125 1.21 
264 5 218 0 238 72 

NA NA NA NA NA NA 

Note: See Table A-5 for key to footnotes and analytical data qualifiers, 

Page 10 of 10 

DupofRW2 
LW18D RW2 X 
CL03S CL03N CLOOM 
11/9/00 1119100 1119100 

NA I 5.21 I 5.01 
NA 0.50 U 0.50 U 
NA I 4.61 I 5.01 

NA I 0.0211 1 0.0211 
NA 0,005 U 0,005 U 
NA 0.002 U I 0.0041 
NA 0.001 U 0.001 U 
NA 0.01 U 0.Q1 U 
NA I 0,1161 I 0,1221 

NA 320 310 
NA 4,7 5,0 

6,12 5.55 5.54 
12.8 12.7 12.7 
265 513 513 
1.25 0,53 0,55 
238 12 12 

NA NA NA 

Landau Associates 
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Sample Identification: 
Laboratory Identification: 

CHl.ORlNATED PHENOl.S (1l9Ikg) 
EPA Method SWS040/SW8270AF MOD. 
Pentaohlorophenol 

VOLATILES (Ilglkg) 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1.1·Dichloroethene 
1,1·Dichloroelhane 
trans·1,2-Dichloroethene 
cis·1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2·Butanone 
1,1 ,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromelhane 
1,2.Dichloropropane 
cis-1.3-Dichloropropene 
Trichloroethene 
Dibromochloromelhane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Melhyl-2·Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 

Dale ColleolOO: 

s: \sheets\timeoil\ph2nlGwevnt15.xls product 1f9/2001 

TABLEA-S 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

Product 
LW11S 
CK77K 
11/8fCO 

3200000 

98000 U 
98000 U 
98000 U 
S8000 U 

200000 U 
490000 U 
98000 U 
98000 U 
98000 U 
98000 U 
98000 U 
98000 U 
96000 U 

490000 U 
98000 U 
98000 U 

490000 U 
96000 U 
96000 U 
98000 U 
98000 U 
98000 U 
98000 U 
98000 U 
98000 U 
98000 U 
49000 U 
49000 U 
98000 U 
96000 U 

120000 
98000 U 

Page 1 of3 
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Elhylbenzene 
Styrene 
Trichlorofluoromelhane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1·Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1.2,3-Trichloropropane 
trans-1,4-Dichloro-2-bulene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochforomethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropyl benzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorololuene 
tert-BUlylbenzene 
sec-Bulylbenzene 
4-lsopropyltoluene 
n-Bulylbenzene 
1,2,4-Trich!orobenzene 
Naphthalene 
1,2,3-Trichlorabenzene 

Sample Identification: 
Laboratory Identification: 

Date Collected: 

s: \sheetsltimeoil\ph2riIGwevnt15.xls product 1/9/2001 

TABLEA..s 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

Product 
LW11S 
CKnK 
1118/00 

1400000 
98000 U 
98000 U 

200000 U 
3200000 
2300000 

98000 U 
98000 U 
98000 U 

4900000 U 
98000 U 

200000 U 
490000 U 

98000 U 
98000 U 
98000 U 

490000 U 
290000 U 
490000 U 

4300000 
13000000 

490000 U 
98000 U 
98000 U 
98000 U 
98000 U 

1000000 
2200000 

98000 U 
98000 U 
98000 U 
98000 U 

1000000 
1200000 
1700000 
490000 U 
640000 
490000 U 

Page 2 of3 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>. 

,..-... 
CD 
"-" 
o 
-->. 

01 
ex> 
01 
W 

Sample ldentiflcation: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mglkgl 
Method NWTPH HCID 
Gas Range 
Diesel Range 
Oil Range 

s: \Sheels\jlmeoillph2nIGwevnt15.xls product 1/912001 

TABLEA-5 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

Product 
LW11S 
CKT7K 
1118/00 

1300000 
81000 
50000 U 

Page30f3 
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KEY TO FOOTNOTES AND ANALYTICAL DATA QUALIFIERS FOR TABLES A-3, A-4, AND A-5 

Footnotes: 

NA :: Not analyZed. 

NM :; Not measured. 

U :: Indicates compound was analyZed for, but was not detected at the reported sample detection limit. 

UJ :: The analyte was not detected in the sample; the reported sample detection limit is an estimate. 

M '" Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match. 
J1 :: Laboratory flag indicating the analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 
J2 = Data validation flag indicating the analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 
'--____ -', = Detected constituent. 
(a) ,. The laboratory reported that hydrocarbon patterns that eluted in the gas range were detected; however the 

elution patterns do not match available standards. 
(b) :: The laboratory reported that hydrocarbon patterns that eluted in the range between mineral spirits and diesel #2 

were detected; however the elution patterns do not match available standards. 

s: \Sheetsltimeoil\phZ\Gwevnt1S.xls footnotes 1f9fZ001 

~. , 

Landau Associates 
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ifQIAssociates \ T'RA' NSMITTAL o~,,:-'lcJ-:r 
Environmental and Geotechnicat Services 

------------------~\---------------(E)~~ 
To: Distribution List Date: January 9,2001 

Attn: Project No.: ....:2=-:3=-:1-=.,0:::-0 1~.~13=-:5=--____ --,-__ 

RE: Project Schedules - Time Oil Northwest Terminal 

Copies 

1 

1 

Message: 

Distribution List: 

Description 

Preliminary Schedule - Phases 1111 RifFS, 

Preliminary Schedule - East Property 

Preliminary Schedule - Phase III RI 

Kevin Murphy, Time Oil Co. 
Don Butler, Time Oil Co. 
Mike Tischuk, Beazer East, Inc. (Phases VII RJ/FS only) 
Shannon Craig, Hanson (Phases VII RIlFS only) 
Patty Dost, Schwabe Williamson & Wyatt 

Enclosed are revised project schedules for the Time Oil Northwest Tenninal. Kevin has requested that 

your review and comment on these schedules is URGENT. We would like to provide them to DEQ by 

JANUARY 17. Please provide any comments you may have to me by NOON on JANUARY 16. 

Thank you. 

RBI 
1/9/01 S:\SHAREDOCl2l 1100 Iltim",iU",.s,doc 

LANDAU ASSOCIATES, INC. 

{;JAndA ~m I/«J 

fu. Rebekah Brooks 
Senior Hydrogeologist 

130 2nd Avenue S .• Edmonds, WA 98020 • (425) 778·0907 • Fax (425) 778·6409 

BZT0104(e)015855 
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TaskN<lrne-
PROJECT MANAGEMENT 

R';;;;~r.i St;hOJ!Me 10' brio 

Monthly Reports 10 DEO 

Moolhly Reports 10 DEQ 7 

Moolhly ~e.ports to DEQ S 

Mcnlhly Reports ~o OeQ 9 

Monlhly Reports to DEQ 10 

Moothly Reports 10 OEQ 11 

Monthly Reports 10 OEQ 12 

Monthly Repon;. 100 Dt::Q 1 

PHASE un RUFS 

Quarterly G!'1;,ufid'W.awr E\r$nts 

3rd Ql.larteT. 2000 

Grou~!.et Report to- DEO 

4th Quarter, 2000 

$~mplll'!g Event 

Laboralory An:a*Yses 

G-roondwal-ar Rl:!porl Prepa.taMI1 

Groundwatet RElpott 10 ClIent 

CUenlRevi~ 

!ncorporate Client COmments 

GrOUndwalef Report to DEQ 

1st Quarter, 2001 

SampUng e .... .snt 

LallOratoly An,lyses 

I O"""on I Sian I Frnlsh 
239 days' Wed1/1:OJ01 Mon 12110101 

Ddays ~ . \r.j~d -'i1"i'-O·1·· \-'Iled 1lHI01 I 
239 aay;'- Wed 1MOIM M~n 12I1Qio; 

, day ~ Tue 7/10101 Tue 7/10101 

, day: fri8l1OW1 Fri8l10101 

1 day: Mon 911QJ01 Moo :9/10101 

1 day. Wad 10-rWJ(l-1 We" 1-0/10101 

1 day - M"" ,,/12/01 Moo ""2/01 

1 d.y' Moo 12110101 Moo 121'0101 

1. day: Tue 7/10101 Toe 7/10101 

l!17 days.: M.on 1OJ2JOO iut!' 2112iD2 

--li'-d~~·:· ·M~~ ·1·1i1·UC;O·-· Tue 2112102 

o days. Th~ 1{11JD1 Tho 11111-01 

-o-days~ Thu1/11/01 Thu 1/111.01 

67 days· Man 11/13100 T:Ue211.3J01 

5- days Moo ll113JOO F1111/17/00 

1S d<JYS Mon 11120100 f"rt 121&"00 

23 d,ys Moo 121WOO Wed 1/,0101 

o days Fri 1'l2l01 Fri 1n2IQ1 

20 days Fri 1/1210, Thu 218101 

3 dOYS' FllmlO! Tue 2113101 

Odays--' ioo2!11101 iue:2113f01 

6S days ~ Men 2112/01 Wed 5/1Gf01 

5 days Moo -2i12J01- Fri2116lll1 

15 ~, Man 2,,9101 Fri 319101 

G1~ndwalei 'RepO'ri -P.-ep~ration .... r ••• - r 25 d~ys i Mon 311Zi01 Fri4113101 

GrotIndw:al.er Report to Cllenl 

Client Review 

II1~i~i:::ij.af1t Commen~ 

. G~water -R~On ~~ DEQ 

2nd Quat1ef1 ~1l01 

Dd;';'. fri 4113101 Fri 4J13!01 

·-;;0 d~:;;~'" M~~r~/1801-' - '~ri 5111;01 

3 days Mc;~ -5i14io1 Wed 5/1 $1(» 
o d,Y" --Wed 5iisiol Wed 5/16101 

61 days Man .51141.01 Tu:f!oe/14J01 

Sampllng Evant .4 day:;; Men 5J14tQ1 Thu 5117/01 

Tue 1/S!01 S::\Sh3f-edoc\231\o01\sdledure\NVl/Ta-rml"naJ.mpp 

PREUMINARY SCHEDULE 
TIME OIL NORTHWEST TERMINAL. PHASES 1111 RIIFS 

.'111 

+"11 
.,11, 

v y 

~ -~ >"";"'1:..,~\. 
: • 2113 

.... 

~ ~~ ~1!~ j~~~ j'~~1~~! 

, -otB 

April 2001 j May 20: 
11 8 I 15 122 1291 6 

~ ; Ji:miii'Nf?"wmi<E';;W;~ 

: ~'3 J 
. )Uf~iililiW~tr.~Hiiii~ 

Uoodatt Assodale.s. Inc. 
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PRELIMINARY SCHEDULE 2018 

TIME OIL NORTHWEST TERMINAL· PHASES 1m RIIFS 

000 lAugust2000 ISeplomb.,2000 IOctOOor2()Q'L_ JNov.mbot2000 !O"",mbo<2O/JO IJ."u.IY2001 .. .Jf'!l>!'l.!i:.?QOL.IM.ti:;il~~Qf. n_.~T,'.P,jr2~6-i I Mav20 
Task N:ame Duratlon I Start HOisll I 9 115 I 23 I 30 I 5 113 ! 20 127 I 3 110117 124 I 1 I 8 j 15 122 I 29 I 5 112119 I 26 I 3 110 117 124 I 31 I 7 I H 121 123 I 4 111 116 125 I 4 r11118 iiST,·raTi5 122 129 I 6 

l.i:lboralol)" AnaiyWS 

Grouri-dwatcr 'Report P1eparalion 

Gfl)Undw'i;.ter Repoct to ClIent 

Client Reviaw 

loCOJ1)'Ootale Ciie:nt Comments 

Groundwate( Report to DEO 

3rd Quarter, 200t 

S~~;;nngE!:~t 

.. i.a~tO;Y A,;.lySes 

.. O:r~-~fldwal~~-R~rt ·Pfflp;.~'Ii[:m· . -. 

.... Gt~~d~l~r RePort 10-C·Ii~t-· 

·CaenIRel1i~ 
• _c_· c"_,, _'T 

InOOfJXlmte Cilant Commen~ 

G~nd~!~r-Report 10' OeQ" 

4th: Quarter. 2001 

Sampllng EVli;!n~ 

laborntDl'y Ana'lyses 

GrO!)nctwa~e, Report Pre,p-3131km 

GrO~(\dwatef ReiXllt tJ;t CHent 

Client Review 

Incorporale Ciani Comm~n1S 

Gtoond\v.llU.'r Report fo OEQ 

PHASE It Rt REPORY 

Ra.sponse Lefler 10 DEQ 

ADOmONAl. INVESTIGATIONS 

Soit S'mi>l1"B (with POa .. 1II RI) 

15dayS-< FIi5J18101 Tn" 611101 

25 days Fri 6IBI01 Thu 7112101 

o days , Thu 7112101 Thu 7/12101 

20 o.ys; ,Ii 7113101 Tnu8/SrD1 

3 dayS. fli 8/10101 Too 8114101 

o days; Tue 8114101 Tu.8114/()1 

67 days; MonSl13101 Tua 11"3/01 
....... _ ......... 

4 d.ys Men 8113101 Thu 8116101 

15 days ... ·Fii· 8i17ro,,·· Thu 916fl)1 

<5d"Y' fli 917101 Thu 1011110-1 

o days' Th~'1+oi1T1irii' ···Th~·1Qii1i01 

2ri~ frt iOJ12rol Tnu 11(8101 

3 days Fri 11f9/Gl Tue 111~3(01 

o days Tue l1H3!Ol TIJe: 11/13101 

or days. Moo 11112101 TUB .211210.2 

<$ days :Mon 11112101 Thll 1111:SiO, 

1:5 days Fri i11t-6101 Thu 12J5tOl 

25 days Frll2fllOl Thu 1110102 

-0- dOlYS . Thu 1/10r02 11lu 111011)2: 

20 m.ys Frl 1111102 Thu 217102 

3 m.Y" frt V5Il)2 Tue 2112102 

o days Tue 211m2 Tl.!e 2112102 

o .clays Fn 1/1210'1 Frt 1112101 

o daY" . .. Frl iii2iOi· Fri1n2l01 

10 days Man 6J1BJ01 Frl6l2.9101 

5 days· Man 6118101 :Fri 8f22IOl 

Siorm D.-aio. Backfil-IIW:aIfl:f SarnpJ:ing (with 5 ~ys' Moo 6I2SI01 Fli 6I29K11 
-Phase:ln R1J 

GROUNDWA1l:R ~NTERIM ACTION 3JO days' Mon lQI2JDO Fri lf4i02-
............... 

Compi",Uon RepP'rt 78 days: Moo 1115J01 Thu st3lb1 

Cooipfe:llon Repo.r1 Pfeparation 15 days Moo 111$101 ftri 2l2J01 

Oraft :Report to Client 0 days. Moo 2/5101 Moo 21$01 

Cflent R.eview/Commenl 15 days ~r\ 2J5.rl)1 fri 2IZ3J01 

Tu-a 119101 s:\shar1::OOCl231'D01l£:;hedu!!'l-WWTenninaLmpp 

y 

.,11Z 

.,112 

"'~,;m,,,,,;lf;@~-T 
: 5 

..... L _i~i~~~!*~l~li* 
Umdau Associales, In~. 
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Task Name ! ~:~-uon I 
~ocorporala- Client Comments ,days 

Report to OEO o days 

oeo Review/Comment 20 daY'L 

Prepare Respor.se 1:0 OEQ Cotnments 15 days 
and FlnaHz.e R-eport 
Response If.:'!W" to OJ:ent O-days 

Cllent Revie.w -of Resl;Xll"Ise Sdays 

InCOfPOl'l~ Oien1 COmments 3 oays· 

Response lett-ar and Fin<ll RepOrt 10 IJda')'S 
DEQ 

rnlarlm Acllon Startupl~mplemantat1rm 330 days 
-od_ •• _. • 

3i4d';~: Interim Action Impcementatlon fn 
lowll'rZone 
lowe'!' ZOne Star1up Monitoring 226 day"$; 

Base:iI1e.ilrtd Inmal Startup 11 days 
.. ¥9Pj~~g ..... , ... _. _ ..... ,. 

Startup Monilorin9 Teet. Memo 10 o days. 

.. 9?9 .... 
DEQ ReviewiCcmmenr 20doys. 

Pfepare Response to'DEQ 10 days 
. .G~m~nl$. 

Repoose lder to- Client 06ays 

.................. 
CUentRe;view 10 days 

i~ib-ci~t -co;nments 3 daY. 

I,,· 
R~pon~ le~er 10· DE'Q .. Ud~y~ 

h:ouHne Wa1er- Level Mo-oltoring 131 days 

Interim Action Empie-mentation '" 235 days 
_.}lP.P:-f.';9!"!":._ 

Upper- Zon:e Startup Monit-orlng 131 days 

S .. s.ei~ne <l"nd Inillal Startup 10","ys 
W,onilotlng 
Startup Monitoring iectJ Mefll"C) 15 days 
Preparaflon 
Tech Memo to CHant o days ~ 

Client Aevfew 15"'",.. 

In-oorporate Ciier.t comments 5Oa,.. 

Ae-portIDOSa o days 

oea R-e\'lewJComment 20 days· 

Prepare Response to OEa 10 days 
Comments 
Respotlse Letter 10 CIE.eAt o days 

CrtentRl;!view 10 days 

Tue 1iS101 s:\Shared0C.231'OCl-1I.sdledu1emWTermi"nal.mpp 

S .. rt 
Woon 2J26t'01 

Mon3l5lO1 

M{l!'l:3151D'1 

Mon412lO1 

fri4/2001 

Moo 4123101 

Moo 4130101 

Thu.5l3f01 

MOl11012lOD 

Thu 1015100 

Mo-n10l2JOO 

Moo 10/2/00 

M.OO 11&01· 

Mon1/Y01 

Mon.2'SlD1 

Fri2J1&01 

Moo 2119101 

Moo 31510' 

Wed3f7IQI 

Mt)r'LZ/12101 

Mon2l12l01 

MunZl1Z101 

W..on 2/12101 

Mon2J26!01 

Fri 3116101 

Moo 311910, 

.... ion 4J$J01 

Fri 4113101 

Mon41'6IO, 

Man 5114/01 

Fri.5J25ID1 

Moo 5128101 

PRELIMINARY SCHEDULE 3 CIS 

TIME OIL NORTHWEST TERMINAL - PHASES 1111 RIJFS 

Fioish 
I 000 I A.gu,' 2000 

9 116 I :u I ,0 I 8 113 I 20 
Fli 312101 

MOrl 3!SI01~' 

Fri 3.'30101 

Fri 4120101 

FIl4i2OJOI 

Frl4J27101 

WedS12JfJ1 

Thu 513101 

Frl114102 

'T~~;/1jci2 

Mo-nBI'lliM 

............. -. 
Mon 10/16/00 

Monl1aJ01 

f:Fi 212101 

... Fri' -U1&o-i 

fri 1I1:6I01 

Fri 312101 

Wed 3171O·~ 

Wed3f7IQI 

MonSJ13f01 

Fo 114/02 

Man 8/1310-1 

frt2l2J1O' 

F.Y1SiO, 

fli 311e101 

Fri 4/6101 

Frt 4/13/01 

Fri 4113101 

fo 5111101 

Fri 5125101 

cO 5iZ5I01 

Fri6J8I'01 

'

120 

~~~; ~ 

;~ 

.513 
.".. ~{j1~i;fi~§:1l~iili~~~lJ~~!~fl!~!j!~!!l~~j!lilijfj~l~~i~~;t;~~~B~~lljl~l~~ii~~l~~!ii}f!~~!~~![~!::~m1!Lilmili~~f.Bt~l~~~~~1i~E!~~if~i~@!~l~~j~~~;~j;~jl1~~~~§~~i~ili@j~ii1f::iji~§1@~~~~;~1~1~l~j 
T 

l:;mW;l~d 

~ 

-~, 
:~3" 

1~'i!"''i!!"!.'''~,W;;'f~,ili''~:!'W!:;,;j!:!~:;"",,,,;jWj!;~;~m~1~!H""f;1%~ . : 

~: '~'-~~" 

~:"~~~;i;;~;";;;;:~ 

lan~Il.AssQciates.lnc. 
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PRELIMINARY SCHEDULE 4 ala 

TIME OIL NORTHWEST TERMINAL - PHASES II!! RUFS 

000 l A~I:2;@~t--_ I Seii1~l;i~r 2000 --T~obar i®Q INO¥~inber2000 -JO~:~,m~~.~OOO ---TJafll,l~n: 2OO-i-· ... ,·.If.'!~rual)' 2001 _I Marciao:QI.'.'.' : IAP~1-2001 ~----J~y'_2. 
Task Name l Dura1i.on T SIaII ] Finl.h 1 9 1,6 1 23 1301 6]1312U J~tT311b 117 124 r 1 I • 115 I 22 129 I 5 112\19126 I 3 110 111124 131 1 7 11. 12n28 I 4 I" 118125 I 4 111 118\25 I 1 1 8 115122 1 29 I 6 

hlW/'pora!e Client Commenls 3 days' Men 6111101 Wed.s/13fO' 

Response letter to DEQ o (lays, Wed 6113101 Wed $/13/01 

Routlna w.atel' Lwei Monitctinll 111 da% Mon 3112JD1 Mon 811:3J01 

Qu.rt."y Stalus Reports 10 DEQ 152 days· . -M~n·1i1·Sio-i· rue 8114/01 

RISK SENSITIVITY ANAL YS.S 126 days W-Il!d 1/31/01 Wed 71251001 

~~i~~· S'~e '~'~ine ibY B-~~~~: i~~.)·· .. n_ i:; day.. Wed 1131101 Wed 1131/01 

-- '$~; o~1ii~tl~l.;;n.il·R;;vi~ 10 days: \~~·~iii,[l1·- Tl,le 2113101 

Sco~ Oulfu'lll' 10 aEQ 0 -d~Y~: ' T~e 2i13101 . Tue'1J,31:O, 

OEQ R~Wew}C'~~"";"~~t .. c, • -15 d~YS Wed 2/14101 'TUe,· 316lO1 

DisoJss1onr'Mec!l-ngwilh OSQ·· .. -·1 day . 'w~ 3rii01 Wed 317101 

OE:.O Approval or$:;ope 2 d~. TIm 318101 Fri 319101 

COJ"lducl Sensitivity Analyses (by Beazer. 
_ .1!1~,~. _." ~ " ........... _ .. _ ......... . 

Prepare Sensiti"llft)' Arra!),ses R-esuils Report 
c cfJ;:tJ.~,~~~±)!1.~·) __ .. '" 
Conduc1ln1ema~ ReView 

Reo;;,i "," OEQ- --

. ··liEQ·~~K:'omment 

--"Pr~~~~ R~p¢nse ·~o· DEet" c.X~·;~;;nb;~~d· . 
.... F:~H~~R~I?9J1 (lfy £}~~! !n~). T" 

tntemal Re\'i:ew of OEO Response 

·R~;~e 'Le~er 3nd 'F~'I-ie~ -10' CEQ (by 

."8~~~!l!:~\!1)~.1 ... _._._ ......... ., ...... ,_ 
CEQ App-tOWf or R.is'K .Asse~enl Approach 

. -PILoT'iiisnNG -(SIOLOOICALTiiEiAnirim 
FOR SOIL) 

PIiDt Testing Work Plarz 

c. w~ 'pia~ 'I~r olio' ibY n;';~ "oi6 -

.. CEQ R~~iComme;.t·-

" .. -p~p'are iiespoose' ~ DEU -Q,~~~nts 
.• :§!I1;!1.f!ry!'l!~W9~.r~IM! .•.•. "'." <,. _. 

ResponsBo L-cUer Cind Final W¢J1I; P.l:;ln to 
(lEQ" " 
CEQ Approwl of Work P!3n 

-paot r.;sl- tmpl~~~~Ii1ic;'; {bY llme ail' . -

Tue 1f9101 s:'l.s.l1areo'oC\231\OO1\s;;:hedu.le'lNWfermhtal.mpp 

20 days ~ Moo 31121-01 Fri 4!Sla1 

20 days . Man 4/SlO1 Fri 514/01 

1$d~Y; Mon 511101 

Odays Fri 5125101 

20 days Mon S!.28101 

10 days Moo 5J25{o1 
-- .. " ...... -.- ..... 

S d~s Man 7f910' 

3 days t . -Mon 7/1e;01 

5d;.:,:s'_· Tho 7119101 

180 !jays Wed1/31/oQ1 

40 cays: Wed1/J1/-1;l1 

o days- "w~~i,i3;/{;; 

20 d·.-;;:· \v~;;" iijiiri1· 

15 days, " "We;'" mei';; 

Oda),s' -·T~e·jii0i01 

5 day,; : Wed iJiiiirii 

130 days i Wed4f11lO1: 

j1ri5J25J01 

Fri5!25J{J1 

Fn6l22/01 

rrt 716101 

Fri 7/13101 

Wed 1118£01 

We<J7I2Sl0, 

Tue 1019/01 

Tut! 3/27/01 

Wod1131/01 

'T~e2l27jQ1 

-roo 312{)fl), 

Tuo :lI20JiJ1 

Tue 3127101 

Tue 10/9K11 

'-',131 : 

~~~~ 
: ; 

..... 

~ .~ 

t
31 

·.·.-.w_·._" 
+

ffiW~if;"&"~'<41;';j~;gi;i"il"~ : 
< ... :l120~ 

;~=::~l: 

H 

o 

@i\1I~iliU""t"'j,~ 

[==1~~ifWi~~l~;~;f~'fli 

.Landau Assodales. Inc. 
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PRELIMINARY SCHEDULE 50lts 

TIME OIL NORTHWEST TERMINAL. PHASES 1111 RUFS 

I J."" z001 I July2<>Ot_ [~®1~ -r~."P.i.em!>,,, 2001_l.Q£I<;!"'r .200.L=::J. ____ ~m~ • .'lOO:L:J p~"'mbe;2Q{)~J.""'!'YjOO2 IFebru.rv 2002 IM,m;" 20 
TasJo:Name I o~@.Ii<,"J S!art I nnish 13120127 I :rT1OT11 124 I iT 81 fsT22T29I 5 I Ii 119 lis! 2 I 9 116123! JO 17! 14 I 21 128 ! " 111 I laT25 I 2 I 9 116! 23 ! 30 I G 113·120127 I 3 110 I 111241 3 110 
PROJECT MANAGEMENT 

R.>isW Schedule to OEQ 

.. M;,~ih~' R';~ to OEQ 

Mon1h1y ~.p<J<1s to OEQ ) 

Monthly Rep""" to DEQ 6 

Monthly Re'po~ 1-0 oea 9 

MonthlyRepotls 10 OED 10 

MOll1h1y Ropons 10 OEQ 11 

Moolhly Reports tD DEQ 12 

MonUlIy Reports fa OEQ 7 

239 d.)rS' Wed1/1Q/(J.1 

··od.iS'·· WedllWOl 

239 days; Wed1/10m, 

1 day· Tue 7110101 

1 d~y.- Frt 8fl0101 

1: day~ MOllS/10ID' 

1 day Wed 1011001 

1 day :Mon 11/t~101 

1 dayi Moo 12110/01 

1 day~ Tue 1Jl0JD1 

MoM: 1211{1f01 
~ 

Wed"i;17io-i' 

Mon 12111>/01 

Too 7/10101 

Fri8l10101 

Men 9110/01 

Wed 10110IDI 

~n.'1/12.1-01 

Moll 1211010i 

-rue 1110/01 

PHASe Inl Rt'FS 351 days: Mvn 10J21M --I e 
Ctuarlsrly Groundwater- Events 3"2.7~~Y;;·; MonHI1.3/0Ct Tu~ 2J1?Joz 1 • 

3rd Q~rtI:H' r 2000 

Groo~t~r'R~'to'DEQ 

4th QUil:r1et. 2000 

Sampllng Eve.' 

Ult,x:iI"l;t~Ory Analyses 

Grol.lndW3ter Report F'fep.BrBLioo 

Groundwater Report I!) CI~nt 

Client Re'.'iew 

It'loo~orale CJ~nt Comments 

Grou.ndwater Report 'b OEQ 

1sfQuarter. ~OO'i 

s~pn~'g E~ent --

laOOraIory Ana'yses 

o da)rS: Thu1/11/01 Thu 1111J01 

O,,"ys: Thu ii11io1 Thl.l1/11i01 

67 days. MoniIl1~/.O Tua 2113101 

5ciays; Moo 11fl3iDO Fli 11117/00 

1.5 days' Mon 11120100- Fn 121B1ll0 

23 days' Moo 12111100 Wed 1f1 010 1 

O-da)'s Fri 1112/01 Fri1J12101 

20 days Fn 1I12t01 Thu 2J6f{}1 

3 days , Fo 2I9I(l1 Tua 2113JD1 

Oooys; Tue 2113101 T",,2I13Jll1 

~~~.~1.~~1 r-. 69 days ~ Mon 2!tV01 

•••••• T • .1 ... _ ..... __ .... 
Soays:. Mol'! :2112101 Fri 2116101 

" 15day·S·("MOO"2.i19ro1 . ". "F;;;]i9ici-j , 
••.. ____ •••• _ ••• , ••••• __ dO_ ••• 0 ••••••••••••••• __ ._._.~.o< ",_0_, .0 .• _.00 ••••••••• 

Groond"w"arnr Report Pr.aparatioo 25-d<l}'S ~ Man 3.11.2/01 Fri 4/131O~ 

Gr01)nd"""";L~r Report 1.0 CU€a1t 

Client RavllWl 

Inoo~re Client Comments 

Gr';"';~Tie;"R~ lo DEC! 

1:nd Quart&t. 2001 

-0 days - Fri 4/13J:O-1" - Fri 4f13101 

., ................... _."., .. . 
20 days; Moo4f161.Q1 Fli 5111101 

... !~~~:::~~~~:.::.::~.~:~: ~ ~16 
67 da.ys. Mon 5/14/01 Tue81141D1 J ..... 

Sampling Ewnt 4 dayS Moo 5114/01 Thu ~17/01 I~ 

Tue 119101 s;\Sh:a.t8r;l0(;\231\ool\smedule\NWT-enn~nal.mpp umdau Ass-odales. Inc. 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-." 

CD 
"-" 
o 
-->. 

01 
ex> 
(J) 
-->. 

Taslo:Nam.e: 
Labora~cry Analyses 

Gtool'ldwaler Report Pre-par:atiol1 

Groundwater Report ~o Clietlt 

aient~eyiew 

!nco;pornle. Client Comments 

Gn::rundw3tet :R~rt !o DS:Q 

3rd Quarter. 2-001 

. -S'ar;';p!l~g E~~! 
. . Laoorn-t~ M~i~~~ 

Gro-~~~!(~-·R~PM Pf~patatiN1 

ci~~l.er Report ·~O C~fe·n·~-· . 
C11-entRe~ 

InWlJl'OI'aEe Cfiel'll Comments 

... Gr~~ler Report lIJ oea 

4sh. Quarter. 2001 

Samplll10 e,,,,,[ 

taborBlCI)' Analyse:;. 

Groundwa1er RePQrt Prepiiltalioo 

Groll~dwater Report to Client 

CIlenlRmlif!W 

Incorpora~e CHant (;Qmmen\S 

Grourldw3ler R-epo!1 to OEQ 

PHASE U RI REPORT 

I ........... "."" ............. . 
~pon;;;f;I: latter In OEQ 

Ouralk;Jn J Start-

15 days Fri5l1M1 
~ 
Thu 617101 

2S days ~ Fri6lMl 1ll1J7/12101 

o days· Thu 7ItZJ(l1 Thu 7112101 

2Q days, fi!7I13/01 Thu B/9lO1 

3 days Frf8ljOlO1 Tue 6/1.4101 

o days: iue 811410"'1 Tue &14/01 

67 days' Mon:a11:2J01 Tue:11113J01 

4C~;S: -"MOr;8i1'3101 lhu8!16101 

15 dayS Fri8117ID1 Thu 9!6!0' 

25 days~ Fri Si7i01 Thu .Oii itrii 
Odays;··~·1Or11J01 1nu10tl1101 

20 days' Fn 1Of12101 TrnJ 111810' 

:) days. Frt 1119101 Tue: 11/13101 

.... ·············c .. '_"'" 
-0 d.ays . Tu~ l1f13J01 Tue 11/13101 

67 day;i. ·M·~~·11/12J01 Tuo 2112102 

4 days: Moo 11112101 Thu 11115101 

15 days Fri 11/16101 Thu 1116101 

25days: Frt 1217/{)1 Thu1l10/{)Z 

{} days Thu 1/101D2 Thu 1/10;0-2 

2() days Frl1/11to2 Thu 2n/o2 

3 days fri .2/Bl02 T.e V121l)< 

o days: T'iJ82112102 Tue 2112101 

o days \ Ft111121D1 friil12JD1 

orJaYs'j' Fri 111"2i01··· ,., 'ffl'iii2;01 
....... " ............ ••• ... d "._ 

MlDmONAL IPNESTIGATIONS 10 days: Man 611aJOt F!1.fi12:9JDl 

Soil Sampllrlg {willi Ph~se m RI] 5 days i MonfJ1atO-1 Fti £IZ2IOl 

Sloml Cram BackfjllfWataJ' S3mp~jng (with 
Pha .. III R!) 

5da~: Mo. 6125101 Fri6l2!l101 

GROUNDWATER INTERIM AcnON 330 rlay$ ~ Mon 1012100 Frl1/4fD2 

............. c •• 

Complotfo-n Report 7:9 days MGn 1115101 Thu 513/01 

Comple.tion Report Preparation 15d~ys Man 1/15101 Fri 212101 

Draft R-eport 10 Client Gdays MOO2l5J01 Moo 215101 

CIl'enl ReviewlCommef'tt 15 dayS Mon2JSI01 Fri2r23101 

Tue 1/:9101 s:\s~1\OO1\sd1ed~le\NWTerminalmpp 

PRELlM!NARY SCHEDULE 6 ofS 

TIME OIL NORTHWEST TERMINAL - PHASES fill RUFS 

Jun1;t2001 -rTu[Y-2~~!20G1 --i$_eptember2001 10ciiibc:r2D01---- fNovembCt'2001 fD!::rember20{}'-- fJanuary2062---rr:ebrua;y2002 IMiiChZO 
13120 I 27ISTloTi"1T24TTl STiS12z12s1 5 !,2!19 ["26 I fT91 1!fTm3iil 7 I i'TziTilfTTTi,r,8! Z5ii19Tiiil2.3!3(I1 tfl,3!2ilT27I 3 11011712413 110 

,m"",rH!~i'i;"'!l 

~.7J1~2 : 

mm;~';~'~"'ii:~;\"ii; "~' 

: ,. 9114 

'IV" V 

~ 
"''''n~~ ,~, • 

; : ~"". 
~'"113 ---:---------.... 

~h=_,.~~ .• 
'~!;: ; ~'V'2 

..... 
~
.": ;;,;; : 

:~i.; • 

:""""" 

Landau Associates, Inc. 
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Task Name 
IfiOOfPora~e Cl'i~ot COOlma-nts 

Repor1 '0 OEQ 

DEQ Review/Comment 

Prepsttl: Respoosc [0 DEQ Comm.elit$ 
3nd- Finali;>:$ Report 
Response LeHer to Clae-nt 

Client Review ot Respoosa 

1ncru-poffite CJient Comments 

Response Letter and Final Report to 
DEQ 

IW>iloIlJ Slat! 
S-days M0021:16f01 

o days Moon 3/5101 

20 days Mon .315101 

15 days Men 412!01 

o dayS fri 4120101 

5 dayS Mon 4123/01 

3 days' Mon 41301:01 

o days Thu5r.3J01 

lola-rim A-c:.lIon Startupnmplementatlon .330 days Mon 1-QJ21-00 

~f1terlm Actl~n Implg-m-ll:f1taUon in 
L-Qow.erZo.n:e 
l."t)W1;'t( Zane Startup MDnitorlng-

Baseline and InJlial Startup 
... ,~?!Ijl~r.-g, .. ,.> .• ,. "' __ , 

Startup Monitoong 'ted1 Memo 10 
DEO 
OEQ 'R~viewjComrmnt 

, ?rep3;~ 'riespoose to DEC' 
Com!l\etrls 
~~~ 'L~HM'I~ Cile~t' 

Client Review 

inrofj.Xl!ate Client Commeols 

Response LeHer-to DEQ 

---- ------.-._-
R(IIJtl)li)- Waier' .l.(IYi:!1 M¢.n~tQri"g 

1r4-e-nm ActIon Implementation In 
UpperZot113-
. Upp~~ ~n& St.art~p MOf"llto-ring 

l3ase~ine aoolniHaI Sf3rtup 
Monllorlng 
Startup Moni101ing rech Memo 
Preparaiion 
T&c::h Memo-l'OCllant 

C[ientRev"iew 

l.ne0rp0t3le C~ent Commenls 

Re~ol"{l-oOEQ 

OEQ Ravi:aw/Comment 

324 da;; --ih~ ,1)15100 

:Z26 days Men 1GI2fO.D 

,1 days' Men 10J2l00 

o days Mien 1 f8f01 

20 -days Mon 11&'01 

'0"""" M •• VSiOl 

o (lays Fri·.i1iSioi 

1Q-d-ays -Mon 2J191D1 

.3- days Mon 315101 

o doy.: Wed 317101 

i31 days MO:iJ: 21121O"i 

~5 dayS Moo 211Vfil 

131 days:' Men 2112.101 

10 days· Moo 2112/0·1 

,5 doyS : Moo 2r26101 

OQayS' Frl3I1£JQ1 

15days Man 3i19/{)1 

5 days Moo 419101 

o days: Frt4113101 

20 days Man 4/1s/0, 

Prepare Response 10 DE.Q lO days MoOn 5114/01 
C<lmmenls 
Response -lE!~ef 1-0 Client 0 days; Fri 5a5I01 

Client Review 1-0 days. Mon 5I2Bf01 

Tue 1/9101 s:\shat-edoc1.231\OO1\schedu!:alNWT-etml-na!.mpp 

PREL.IMINARY SCHEOUL.E 1 .018 

TIME OIL NORTHWEST TERMINAL· PHASES un RllFS 

I Jun. 2001 IJuly~1&1 __ ~uiiO.'20Q1_L§.1'1<>",ber2001-----n5aOber20lr'--- ---]i>I"""",ber2!lQ' - IO~2ilOl lJ~~u~ry_",Oo2 ----TF'el)"'ory2002 I Mon;h 20 
Flo'sh liaTioT27TITfOTfiT24T 1 I e 1'5122 I 2sTs 112 119 I 25 I 2 I 9 T16T23l30T7TI412\T28 I 4 11' 116 I,!O I 2,-91'6123130 I 5 I ':lT2ilT2il 3! 10 117 124T3T,6 

Fri 3i2I01 

I\oIQn3J5J01 

Fri 3130101 

Fri 412001 

Fri4120101 

fri4127101 

WedSJ.2I01 

Thu 5/3101 

,:::~,.,",., .. ~_.+."_.;.+ .. ~ __ "_"_""",,,!.,,, .. ,,,_w,,,,,, • 
Mon BJ13J01 ! . i j : : : : 

Moo l0i16JOO 

Mon 1/BJ01 

Fri.2.J2J01 

Fri 2116101 

Fri 2116101 

Fri 3J2J01 

We<J 317101 

We<J3/7/01 

"~M-ID, , ,-, , 
~ri_':4~2;@!ii;'!W~!ii:!!g!mmiFj!i;1"j!e~!'i:i;Cii~;ij!ii@i;i~;i;~i('f~i(;'i;m:;if;;i%\!;i~;)@ij!!~iWn?'~~';!f;"'!;~;i,,;m;!';;}?,;m!!~"~!';:!~~!i?'ii'f;~"i'f;i'i:im!::'i':i;fi!,*!i"1!;!i':':'i"!i':'W~i;~:'j 

Mon 811"3/01 ~ : : . • . - - . . . . . 
fri:'ll2SlO1 

Po S1'6!01 

Ftl3I16101 

Frl4lSlO1 

Fo 4113/01 

Fo 4113101 

::::: h'-;:!1;;:;':; ~ 
FriSI25!Q1 ms 

Fo 61810' ii;ii!!~1~h 
Laru::lau As.sodates, Inc.. 
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TaskNam!;l! 
lFl=corporaie Cll-ent Commoo1S 

Respons-e letter to OEQ 

Routlne Water level M-onUoring 

Quarterly Status Reports to DEQ 

RISK SENSmVITY JIJW. YSES 

.. '~n;pi~la' SCope 'oO'tj~oo'ibY B~:uar.lnc.l 
. ·S~· OuHi~~ int;;;rr;al Revi~ 

Scope Oulline I-OOeQ 

DEC Review/Comment 

'Oi~w~~etin-9 Wiih'OEQ'" -_. _. 

'OEQ Ai>Pfoval of S"""; ~ 

_. . -·co;,.;;i~et· ~L~~iiMtY AnOWses (by Beazer~ . 

" .. I~c) ....... ~ ............................. . 
Pta-pare Sensillvity An'i;E1y.s.es RUfJlts Report 
Jby"B~"¥,,r,~I!,cL ..... . 
Conducllnl-e:mal A.eview 

ROport100EQ 

<OE'Q'Re~a';;";&;m~~~t' , 

p~~~'~ 1-0 OEQ C~~~;':lSand 
rlfl.a.l~Z;f:! R~P9"rt ~y"~~~_er. J!'I9:) .. __ 
Inlemal RavI-aw of OEQ Response 

.. ---R~p.;Me 'L~n~~ ~(f rmaJ ~ePOri·tO D~6 {by 

•••• < •• ~~~e.r,!':I9J .....•.. , ...... , " __ '_'_"'T"'_' 

DEQ App.roval or Risk: Assessment Approach 

PllOTTESllNG (BIOLOGICAl: 1i~AiMEirr 
FOR SOil) 

PIJo-t Testing Work .Plan 

PRELIMINARY SCHEDULE 801. 

TIME OIL NORTHWEST TERMINAl- PHASES un RIIFS 

I June 2001 ~.July 2001 tAugust 2001 j'.September'1001 ]Odobar 2001' fNollember 2001 I December zoO, IJanlJ~w~:O02 I f~9ilJ_i'J!Y_:200:2 ~ Match 2D 
O!Jra~on Sllln 

3 days Mon 6/11/01 

oaays Wed 6113/01 

111 days Mon 3/12101 

iS2days Mon11151D1 

Finish 113 I 2ij 
Wcd.6l'l.3!01 

Wed &131{)1 

MO~~'~OlJij 
Tue 8114101 

27 3 10 17 24 , a 15 22 '29" 5 12 19 26 2 9 16 I 23 I 30 I s I 13 I 20 I 27 I 3 I 10 117 I 24 I 3 I 10 

.6/13 

o 
o 

126 days Wed 113110'( Wed 7(25101 J • 

(idaYS Wed,131101 Wed'1:/31J-01 

10 days Wed 1131101 ius: 2113X}1 

OdayS. Tue2'13101 iu~-Zi13ftii 

1-5 days Wad 211-4Jtl1 -rue 316.'0, 

"1 d~y~'-' Wod:llilO1 

2 days. Thu 318101 

2-0 days MM3I12J01 

20 days Mon 419101 

15 days Mcm 517101 

o doys' Fri5l25lO1 
............ 

20doys' MooSl28lO1 

10d~ys .Mon $/251D1 

5doys Moo 719101 

3 days Mon 7(16101 

50,,%' Thu 7119101 

180 days· Wed 1131101 

40 days; Wed 1/31/Dt 

W.d3l7i\l1 

Frj 3f9i01 

Fri 4f6J01 

Fri.5f4ro1 

Fit5i2sioi I'M!~i!",~ ; 
::::~: 1k:'~@H;'Hm~!~ 

Fn 7/6101 
,~;;;::;~;;;;; 

Fr:i 7/13101 ill~: 

Wed 7118101 

Wed7l2S101 ~~j 

Tuo 1019101 I 
'" Tue 3127101 

-W;,ik"P1an f~ DEC! (bY TI~~ ·oil}· .... :0 ~: .. ·V~~ 1ii,ro1 Wed 1131JOt 

. DEC ii~~'~ic;m~ent' ......... " 

r--repa·rt; R~P;~ to ilEa 'COm~~ts 
. _?!\d_f:il)!'t~~.VfI?!I-:.t:~.'1._. _. _ .• _ .. _. __ . _. 

Response Letter and Rnal Work. Plan 10 
OEQ 

...... (leO Approv.ll 01 WO~· pian" " 

Tpikst Te;i i~pl~~e~btio~· (b~ Tj~~ '~l;" 

Tue 119101 s:\shared0d231ID01\Sclle'l1I.lJe,\NWTrmnlrlaLmpp 

20 days . Wed 1/31/01 Tl1-e2l27J{)1 

15 dayS "wed"mBi01" - Tu.; 31:20101 

a days Tue.:lf26/i1·" -ru~-.mom; 

5.,,%: We<l3I2U01 r~~'3iiilri; 

13(l--days Wed4/11/0i 
Tue 1019101 ~j~1~j~f~~~~T:(,~~j~l~~~j~j~~l@!~ji~~!~~t@~~j~i~~li~;!~~fj~~~~j~*m~:~'~j~mH~!!m~mm~~!~~m~kt~iili~li!mmm~1~~~m1~!~1mnmill:"t: 

Landau Assooates. lroc. 
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Taslo;Name -1 Duration Start 1 Flrush 
EAST PROptERTY 

EPPI 

ResuUs Report 

~ePort ~o C1ie~i. 

clie", Raviewicomme~i 
irn::o.rpot-at~ Client -CommentS 

Report to OEO 

OEa Re..;!~wllArn~l;lI1t 

Me:l;!-tln!l vdlh OE:Q 

pmpam' Resp~SA In -o"E6 ~~ents 

· Re"sponsa tf;!U~·I~·C·li~i 

Client Revil'!w of Response 

IllcorpQl7jlion ot Cliant (:.QmmallLs and 
AnaUzeR~r1; 
Ra:spon;e" lei1~r and Fi~aJ Report I~ . 
DfQ 
D-Eq Appro~ o~ P!~~-~' F~lure 

~,Acl!l?n • • . • 
Pre---Remc-dfation JnvesUgationJAnalyses 

SCii Sarr;pllng for'SPLPrfCL? 
· _~~r~~::.~re.!~.. . . .. 

HOt Spot DefinlU-on ~ Reid 

Reme(lialior. Area Reliol'!rnenl ~ Fte:1{I 
, , __ ,~ , _ •• _, _c __ 

laI><>I>l"'l'M.!ys" 

-o-;~ ~;":~~fu~~ni;;1 
MenJoran~JTJ p!~ __ . _.~ ___ , ~ _~ ___ _ 
rectm~cal Memorandum to Client 

Client RevlewfComment 

IncorPorale Ciie;;i o;mn';~~t; . 
· -Tecl1~I·M'e·n;oo;lndlJm· to ·O~Q· 

OEQ fte~e''':'i~e~i . 

PTepare RaSPoM'e to-bEC Comnienis 

Response leHer io Clj~ml 

Client Relliew:O,' R~nse' 

1J}~raimn-of CI~enl C~,man!s 

R"'P<>""" u. ... '" DEQ 

$:\SJ;aredoco\,!'l"31\OO1\sch~l.lle'!'IaStpro'pcropp Tue 119J01 

429 days; Men 11121JCO 11m 811/.02 

429 days, Mon 11127/00 Th. 1lI11", 

-81 dilY$; Mon 11121160- ThuJl221U1 

Odays Mon'11127JOO Moon 11f27JOO 

32 dal'" : Mon 11127100 . Frl ii12101 

4 days: . ·M~ 1/15101' Thu 1/18101 

o days: Thu 1118101 Th'l.l 1/1810i 

20<Jar-<. Fri 1119101 Thu 2115Jl)1 

o days. rhu2J1:5101 Thu 21151-01 

10-d~l'. frl:2l1:5l01 TlttJ 311101 

o days- ThC13/1/D1 Thu 31'1/01 
, 

5 daysj Frl3i2lo, Thu 316101 
~.~~-->- ~ . ... _. ,~ ... _. - .-- .. _. --... --

Sd''': 

o days ~ 

5 days 

IllS"")",: 

1 day 

1 day 

4 do .. , 

,S·dayS· 

20 d ... ' 

o days~ 

10 days~ 

Fri 319101 Th-u 311-5101 

ThLl3l15lO1 Thu 3115101 

-frl ii1-6i01 Tbu 3122101 

Frt4!GlOl Mon~r1IlIQ' 

Frl4J6101 Frl415!01 

Mon419101 Man 4JSI01 

TlJ-f!:4{Hlf01 Fri 411JJ01 

M<104(1001 Fli 514101 

Mon 5J1m1 Men 6/4/01 

MQ"si4roi M",,6I4101 

Tus6l5J01 Mon6l,aI!l1 
.•.. _ •.. _.1 ... _ •..•. __ •.. _~ .... _, ___ ~ ___ c_., 

10 days'; Tl.!e6l19101 M007nJo1 

OO.l"" 

20 day-s ~ 

10daJrSi 

o days; 

10 days' 

3 <lays 

Do">,,,· 

Mon 7J2101 

Tue7f3!01 

Wad 811101 

Tu-~ 8114'101 

Wed 811610' 

Wed 8I2$J01 

fn 8/31101 

M0071'l1O' 

Tva 7J31101 

Tu-e 6114/01 

Tue 8114101 

Tue 8IZBI01 

Fri 8/3110' 

Fri 8131107 

PRELIMINARY SCHEDULE 1 of 6 

TIME Oil NORTHWEST TERMINAL· EAST PROPERTY 

000 sl 2-000 Se tember 2000 OcJ:-obef .2000 November :WOO Oscember ZOOO Janua 2-001 Februa 2001 _. 'MaICh'2001 ril :2001 Ma 2001 
9 16 ~ 30 6 13 ~ n 3 10 17 ~ 1 8 1S 22 29 5 12 19 25 3 'll 17 24 3, ] 14 21 28 4 11 18 25 4 11 16 25 1 8 1S 22 29 6 13 

'" . .... ; 
y: -~ 

+I'127 

-~"Th_~ 

\

.:<',,:' 
:;:::,;, 

~ '~l~~i 
~ ... 3/15 

:f:® 

I·m 

-rrm~mm~~~M 

!@mm~g 

Lancia-u Associales. ~"C, 
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Task Name _1ow.l\Q!lj s .. rl 1 Finish 
CEQ Approv;>! 01 PI""ned fullml 
f"!t!~~ 

Contractor $cDpi!' of Work 

s~~Orw~-~r:atl~n 

. soop~orworn1oCli;ni 

Cllenl Re"IodE!w/(::~menl· 

. '~nro~rate CUenl Conim-ents 
StoPa of Work leo o£io 
OS:Q R-9viewfQ)mmeni 

DEQ Approval 01 Scop~ of 
____ Y'{~~~~U~Ap~~'!m,. c._ 

Contractor Bid SubmIttal! CQnl:ra.;tor
SelectiDn 

Remed"iadon 

"60nfinii~i~n SampUng 

Scm SafnPllnQ 

L3bOrelO;Y Anal~~s 

"EP-PI Co~p;~'lon RepDrt 

Dati E~l~atiOIi,ptepaf03tioo or Report -

"RepOrt tQ Cli~t 

Client Re'liiew,Com;l;mt 

inc:OrPofatioo of CU;~f coo;~~~t; 

5 days ; Tue 914/01 Moo 9110101 

47days:" "rUft '9/11101 Wad 11/14101 

-20-days-~ TUf:9l1 1'01 Mon "'1018101 

o days . Moo HlJ8I01 ' - 'M:;,; i'01Blo1 
; 

. '"-iO-daYs -:" Too 1(lJ9/01 '''';;;'''"0=01' 
. - "-~ ~ 

2 days Tua10J23101 We-d 1012410"'1 

o days, Wed 10J24101 Wed 10J24/01 

15 days:- - Tt;j 1i)asiaJ:j r, Wed 11/14/01 

:-._--{)days Wed 11114-101 W~d 11/14101 

; . , - " . 
. 25 dayS 1l'IU 11/1511)1 'Frl12J21101 

10 :days, Wed 1/161D2: il.le-1J29J02 

18oays; Wod 113&02 

3 days:' Wed 113OIOZ 

'5da~. Moo 2/.102 

H3d>ys Mon 2J25I02 

~·d;iys. 
--

Mon 2I25J02 

o days fri4l19102 
.... _ .. - ...... ', 

2O-daysi Mon 4J221Q2 

5 dar-:- Moo 5120102 

Frl2I22I02 

Pri 211102 

fri2l22l02 

Wed7J31/02 

Fri4iimi 

Fri4119J02 

Frt$l17102 

FJi5a4102 

·R~p~-;·ii~ OEQ . --I - -~-.--~.----;.-~. 

i 0 days ~ Fri 5124102 Fri :5J24102 

. "DEQ~eViBwj~e;;t --2~ -.;;;y;.-' Men 5/27102 Fri 6121102 

Prepan; Re~'i~ ·OEQ Q;mm~;ts; : .. ~ "-15~d~;';'~" _·_·MOO "ei24i02 fn 7f17lO2 
. I 

. -R';;P,;~~'l~-~~t~C~~f ~Od.;;':"···F.i7ii2ioT··· ''Frt7112102 
'"ciientR~~f-R~~;~'-- . ,0 days Moo 7J15J(J2 Fri 7/25102 

.. lW;;rpora~c;~ Q1 cik~i CQ;~i'mts and .'- _T_' .r,r •• _.LT'- -~-,-."~ •• -- .-•• _.- .----.

3 days 1 Moo 7129102 Wed 7131102 
flM~ ~aport 

··R~~~~$e'LCHer~nd·rS~~l ~ep;;tio . 
DEQ 

DSQ SUb~rua[ of NFA 

s:\Shared0c\231\oo1\5d'u;l:d"I .. de~tprcp.mpp TIJil: 1!9J01 

••• j 

o days; 

1 d~y" 

.. .. - .. -~.-.-,- ... 
Wed 7131102 Wed 7/31102 

Th.S/lI02 Thu 811102 

PRELIMINARY SCHEDULE 2 016 

TIME OIL NORTHWEST TERMINAL - EAST PROPERTY 

OOG 1At>~st2(lO() ISeJ>l""'be,2(lO()nnliklo~-~tbQO .... n IN"",""ber2~_-.l[J,"",m."",r.2i&~,ou'1Y2001 .. nlfe~ru"'Y2001 I March 2001 April 2()Ol--- .... 1. ... :aY: 2001 

s I 16 I 23 I SO 16 1 13 I 2()iZfl3 Tio 117 I 24-rTl 81'51 22 I 29 I 5 112 I 19 126 [3 11n I >7 I 24 I 311 7 I 14 !;in 28 I 4 111 I ;8 I 25 I 4 I-'n 18 125 1 I 8 I 15 I 22 I 29 I 6 113 

Lanoau Associili;tes., Iltc. 
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PRELIMINARY SCHEDULE 301 S 

TIME OIL NORTfiWESTTERMINAL • EAST PROPERTY 

l'3SkName /Pwotk>n/ Slort / 
June 2001 Jul 2001: ~12001-- Se tember 2001 ------ --------- ]"an·~a 2002 Februa 2002 March 200:2 

".ISh ! 20 ! 27 3 10 17 24 1 B 15 22 29 5 12 19 26 2 9 16 23 30 6 13 20 27 J 10 17 24 3 10 17! 24 
EAST PROPERlY 

iPPI 

Results Report 

R~'port I~ C",iMt 

Cflent R-evlew/Commenl 

Incorpofab! CH-elit Comml'!nts 

'R;;""" I. oeo 
.~ .~ .. --.-~. ._. .. 

DEQ R£r..iewtCotnrnenl 

!.keiing WiU'; CEQ .. -
'--. -~.-- -~ . -~~.~.,- ... _. . 

Prepare Re~se 10 DEQ Comments 

Response leH& 10' Oi;nt 

C!!ani R~wieY;of Response 
. -, ....... _- _.- ---- ..... _., 
InoofPOi":;Jt;kin. of CHent Comments 3f10 
Fmail2a. Report 
'-R~~;~B l~Her'~mi F~ai"i~~;;ort to 
OEQ 

. OSC! APproval of ?fanned Future 
._. }~~9n._ .•. _. _ ..... _... ... '". _ 
Pra--R-emftdfiillotl tnvesti:g.atton1.AAaty$es 

$011 ~mpling for sptp-rrCiP 
.M~r~:Jl~~, _, _,~ . 
Hot Spol Definition ~ Reid 

Remedl"ation Area Refinement ~ f1cld 

l>botalOf)' An,.;ys .. 

Da'ii ~..:al~atk,Ni~nfcal 
_ .~~~gYJ;:l'pJ7;!P ... _" ... ~ •. 

Technica! Memo;andum to Cllent 

C!ilml Rt!viewiComme:n~ 

tflwrporata CUe .. l Comments 

Te.ehr'li{:<ll Memoralldum to OEa 

DEQ R~~-e;;.}~mt~i· 

L 

f:trepare Re$p.;M~ fO DEC ·6Om~e~lS . 
". . ..... . 

Response Leiter 10 Ciient 

Clienf Review -of Respons-Q-

IncorporoUoo of Clrent Comm~~ 

. R~s~~sa laUe-r 10 DcO 

:.:\sha!edocl231\OO1\schOOI.fJ.e\eastprop.mpp Tue 11910, 

429- days; Mon 111'21100 lhu 6l1lOt 

..iiS d3~ ~ M~~ t1t2iJOO Th~-8J1tOi~I_IIII! _________________ • ___________ " _____ !IIII __ "_IIIII!'-______ ----.----~ 
81 days: MOil 11I27/DD Thu .3122101 

o da~ Man 11127100 Men 11Q7JOO 

.32 days Mofl 11,27100 

4dtiy$ Moo 1115101 

(» d;yS":· Thu 1118101 

20 days· ~rl111:9J01 

Oda%~ 111u 211SJQ1 

10 days Fct2l1tiJ01 

Oda~ . 'rhu.JJ1101 

5 days Frt3IV01 

5da:ys .. FiiMu01 

o dayS' Thu 3115101 

5days; ~ Ffl :ii16J01 

109 days: Frf.i6i01 

1 day; FiI'4/&Ol 
. ....... .I. .... '.. ~ . . 
1 day: Mon 4I9J01 

,.J 
4 days: Tue4110I-01 

1SdaYsf . Mon411MI1 

20 days i MOIl 517101 

o da% ~"'~. -..0;. 6.141'" 

10 days: . -rue 61510' 

10,",,%' Tuo 6'19101 

0- days; Mon 712101 
_._. _ ... J .... 

2{l days: TlJe 7/3101 

10" d~YS'; W~d ·8/1101 

o days: iue etl4J01 

10 days. Wed 8115101 

3 days: Wed 8129101 

o da)'S Fri Bl31/01 

Fri 1/12lO1 

Thu 1f1e.1Oi 

Thu 1/18101 

ThtJ2f15!01 

Thu 2115!O1 

Thu 3/"01 

Thu 3J1f01 

Th~ 31&01 

ThIJ 3115101 

Thu 3115101 

Thu 31221:01 

Mon-91101l)1l • 

Fri4161<)1 

Moo4191D1 

f'"4/131O, 

frlS!4101 

~n.Bl4J1}1 

M.;n 61410' 

Moo 6118101 

~1iijo·1 

Mon7JZ1l)1 

Tue 7131101 

iue .8/14l01 

ru~ 811-4~t01 

T •• 8J28101 

Fri 8/31101 

Fli 813'101 

Landau: As:sodales, Inc. 
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PRELIMINARY SCHEDUL.E 4 of 6 

TIME OIL NORTHWEST TERMINAl. - EAST PROPERTY 

JUfle2001 IJil1Yz001 !AlJgust·2001 S:epfember 2001 Oc1ober 2001 I November 2(101 --TDe~b.ef 2001 I January ;2:002 ! februaIY 2002 I March 2002 
TaskN~me 

I L>J"'~n ]-~~~ ... , 
,"tUsh 120 127 ! 3 110 I ,7 124 I 1 ! 6 115! 22 ! 291 5 112 119 26:1~ "6123 30 I 7 114 121 I 28 I • I" 118 125 I 2 I 9 He I 23 I 30 I 6 H" I 20 I 27 I :I 110 117 I 24 I 3 110! 17 I 2. 

DEQ ApprO'l3I of 'Planned F:lJII;rfI= 
A<tion 

CG~t,;;d'l'Jt Scope of Work 

st<ip. Of w~fi( P;,;;;';;;~ . 

Scope O"fWort-; to Clieni 

CHent Rc';;ewJCommenl 

inCO~tc Client co~;"e~is 

srope ofWo", to DEQ 

OEQ Re-vie-,HiComm9nl 

OEQ.;;'i OfS~. Oi 
. _W.~~~i;:<~AP~., ___ .. 

Contra..tor- Bid SubmiUiliU COl"l'tra-tlot' 
S~I-«l'ctlon 
Remediation 

5 days : -rue $/4/01 

47 days , T ... s/11I0; 

20 days; Tua9J1UOi 

o days ; MoolQJ81()l 

10 days " Tu.e 10l9I01 

2d'YS Ttle lol23ro1 
... 

o days: wed 1or2:4i01 
L .. _, _ ... __ ~_. . 

,5 days . Thu l<)J2S1(l1 

.. _ .. -- - ·O-d;%·~"iiiOd 11114101 

... , 
2:5daY$! Thu 11115/.01 

10' days ~ We:dfJ16lG2 

Mon9J10f01 

Wed 11/14JD~ 

" MOn 'OIs,oi 

Moo ,018101 

Moo ,0=1 

Wed t0l241O' 

Wed '012410, 

Wed 1'1114101 

Wed 11114101 

F.n12121/01 

Too 1129/02 

Conil~atiun -sa-~9'ling 18 days : Wed mOlaz ·Fri 2r.W02 

SOli Sampling 3 days : W~ 1J3Oi02 Fri 211/02 

Laboralory Analyses 15 days "',on. 2/410:2 Fli 2l22Kii 

EPpj C~m·pi~tio~ Report 113 days': MonW5rD2: W€H:S7131/62 

oat.; e~~l~a'~OOIP~parallon of RePD~t . 40 days Moo 2J25!02 FrI 4'19102 

Report to' cHant 

alent R~ewjComm~~i 

InCOlporaiib-n- of oje~t om;menlS 

.. fiepoi1to OEQ 

o days l Fri 4119102 

20 days, Man.i122lli2 

.5 days; Moo 5t20f02 

···'···'·'OUdays ; Fri5f24f02 

·"~411W02 

FrlSl17J02 

fn5l24102 

F~SI24102 

o-eQ RevkMllCa.rn,,;,;ni "200;';;;" Mon5l27102 ··-Fri·Si2,I02 

P~~~ R~~Poo-~~ to i)EQ' Com~-;;~~J~· 15 da% i·~· Man 6124102 

Res~e Letter to arent 

Client Review of ~~ 

-":--G"d~Y.-:-- - -"'[7112102 
.. _L .. 10~~Ys; Mo,.711sro,2 

F<l71,2Ill2 

Fri71121ll2 

Fri7126!OZ 

·--i~~ii~;,oiC!lerlICo~nlSand ····j-d3i'l· Mon7!29!fJ2 Wed7131/{)2 

, . .f.~~.!l-?;t'q~~(t", __ •.... ,.~ .... ,~ .• __ ..... i 
Respoose lette,""d Final Report '" OOays: Wed 7131102 Wed7l311OZ 
DEQ 

oe-Q" Subm·lttat ~f NfA ·"i diJ;l· ThlI·811/02 'Thu 8.11/02 

s:\Shareo'oci231\oo1\schedule\eastprop.mw Tua 119101 

: ~.----~ ...... -.. 

~. 
i ljt@!~!!!~" ; I 

Landau Associates. ~nc. 
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TaskN3fTlE!-
EAST PROPERTY 

EPPI 

Ruults Report 

~rttoCii"e"';l 

. CHent P:~ew/~~me-nl 

~nro1'pOHl~,!!- Client Camrnan'ls' 

Report to DEQ 

DEQ RCv1'ewJComment 

-Meeijng \:..ith DEQ' 

Prepare RC!:spoose to nEa Comments 

Response-letter ~o ClfMl 

(Jienl R'aviaw of Response 

~nrorporatlon of Clien.~ Comments and" 
Fmali:(:~Repori 

Res~nse tetler and F1nal'R~Port to 
DEQ 
DE-a Appro,vBi of Plannw :FjJrur~ 
.Action 

Pre--RemedlaU-on fnve:sUgaUonJAnalys.es 

Sou' Samptfng fOr spiPiTi::ip 
Analys~"F:~1d 
Hot Spot Oe:fit'litioo - RaId 

. Remedratkm Area Refinemenl ~ Rekl 

labornloly Analyses 

. Oitl E.;ai~~~e~"~i 
~elJl9~~!Jm~r~p. '. __ . 
rechnlca~ Memorandum to Client 

Cl!afll Review/Comment 

"in~rnt~ 6i~nt comments 
_ •.••.••••••• _c. • •••.. 

Techn!cal Memornndum to OcQ 

T-D~O Re~~wI~m~nt 

-'prepan~ Re~rx;nsa t~ '01'::0 Comments 

R~~ Lelte~ t¢ Client 

-Cli~nt Revie ..... of RespOnse 

in~o!'BHon or Cnent COmments 

Respons~ letter 10 Of£Q 

-81 -da~ j' ·Mon 11mlOO 

o d.,.' Moo 11127100 

32·d"ays ;. Moo 11127)00 

'~kys j '" M.;j, i;'&Oi~ 

Od3ys Th~·1".aro1·· 

20 days.. Fri 1/19101 

o d3Y;; , Thu 2115101 

'10 days Frl2l161O'I 

Od~:- Thu 311101 

!i"daY" Fri3J2lil1 

5 days: Frj,319to1 

0'011)", Thu3l15/01 

S-days: Fri3{16101 

109 dal"', Fri4l6l01 

1 day Fri4/51l.)1 

1 dOy M004l9f(l1 

""-days . Tuo-4110101 

. 'c 
, fk,'4l16ro1 15 days: 

... _---.. --_ .. - ... 
20 days ~ MOJlsnJ01 

c, 

-Od~~! MOI16J4J01 
............... , ........... -.. ~.-. 

W dayS ~ Tue 6)5J01 

,00 days ~ Tue 6f19f01 

·DdaYs ) M007J2101 
I 

... ·20d~~~·r Tue7J3.f01 

lCdayo:' Wed 811101 

Gdays: -r~e81141(}1 

10 days W"~'; &"'5/0, 

3 days· Wed 8129J01 

o days· Fri8l21101 

s:\o;~.edQcl231\ooi'\schedule\eMtprop+mpp Tu~ 1/9101 

PRELIMINARY SCHEDULE 501S 

TIME OIL NORTHWEST TERMINAL" EAST PROPERTY 

Thu8/110'2 

Thu 3122101 

M~··i1mioo· 

fri 1./12101 

Thu 1118/<)1 

Tbu U1s/01 

Thu 2(1.:5101 

Thu 2r'15101 

Thv3JllO-1 

Thu 311101 

'ThU 31aro; 

Thu 3l15J-01 

Thu:iJioiol 

Thu3!22/01 

Mon9/1c}/01 

Fri-4/S101 

Mo/1419101 

Fri4113101 

,ri 514101 

MOli 614101 

Mon6J4RH 

Mon 611t!JQl 

M007J2101 

Moo7WO'f 

rue- 7131(0'1 

Tue-S/14J01 

1ue8!14101 

TueS/W01 

Fn 8131/0.1 

Fri 8131101 

Landau Assoda~a.'i'~ inc. 
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PRELIMINARY SCHEDULE s -of 6 

TIME OIL NORTHWEST TERMINAl. • EAST PROPERTY 

~ ~<OO? ..... j,J~ .••.. 2(1()2 __ n __ Jll!li2002 l£uguSl2002 Is.Pleml>er2D02 /Oc1ol>e,200f-'" INo .... mO",2Q02 jOeoeml>er2002 !J,,;,uir;:iO(i3 'Feb 
--, DI,l;a'llQn 31M Tas'k Name ,,"i,h 1,31 , 7 I14L2~1~.Jjn.jElL.U __ 9...l.1U~7JRL2Ll1:tlqTjJ.t~.UH 1 , S ,'5, 22' 2~ 1 5 "3';W [2HTl1C , 17' 24 I 1 I 8 "51221291 5 112119128 1 2 

OEQ ApPfOViili of Planfll3:d futu";!= 
.-f'oct!OIl 

Cordractor Scopa of Work 

Scope of Work Preparation 

Scope -afWork to Cfient· 

Clknt Re.view/CQrnment 

Incorporole e!lenl Comments 

S~a Of· WOtk to olio 

··OEC A:~~/Com;;'~~i 

OSQ Approval of S""l'" of 
!,/~e!11edl~tio" Appr~c:h 

Cootrac-.or Bid Submittal{ Contractor 
Sefoctton 

Remedlation 

Confirmation Sampling 

S0I1 $amp!ing 

laboralo;y Analyses 

EPPI C~pi~l.ion ~eport 

oata Evat~a~iMtPreparnIion of Report 

- Report 10 cnent 

. Client Review/Comment 

h'iCOl'j:l(:l!"ati-on of Client Comm.e!-"l-IS 

. RepOrt 10 OEQ 

DEQ-Reviewicomment 
. .. . ... _.. ~... l 

Prepare Respor.se 10 DEQ Comments ' 

R~spo~e Utter to CHenl 

Glen) Revlew of Respol1se 

~1i~1!oo .ofClienl Corn('ft~nls- and 
ft;:.~!~.f(:e~. ,_ ... _r ..... 

Response- LaUer and Final F~:epor1 Lo 
DEQ .... 

DEQ Submfittal o1NrA 

s:\s.hat-edoc\231l001\s.ctledu!e\easlprop.mpp Tue 119101 

5 days T",,9I4101 Mon9l10101 : 
. _ ....... . 

41 daY$~ Tua 9J11/D1 Wed ifI1410' 

20 dayS TU" 9/11101 

o dayS' M001W8I01' 

10 days: Tue'tOlSlO1 

2da)'$ Tu£! 10123101 

I) Clays; Wed HIJ24/01 

Moo 1018101 

Mon1OJ-6/01 

Moo 10/22/01 

W.ed 101.24f01 

Wed 10/24101 

15 days 

Octays 

25 days: 

to d .. ys. 

1-8-d3y$ 

3 dayS 

15 days 

113 daY". 

40 days 

o days 

20 da.ys 

5d:>yO 

o days· 

20 dCl:YS 

15 da-yS ~ 

3 d1:!y$ 

Od.yo 

1 ail)' 

Th1.11005/01 
."" ____ 'D. L_" 

Wed n/1-4f01 

lh~ 11/1510T 

Woet;l:1/16J02 

Wed 113ll/02 

Wed 1/30102 

;y.;,n 214/02 

t,!".2I2SIG% 

MMm5t02 . 

F,; 4119/02 

Moo 4122J02 

M0fI5I20102 

'Fo iii.4i02 

Mon 5IZ7102 

Moo S/2,/02 

Fri7ll21G2 

Men ii15J0"2-·· 

'w,;,i 1 ii141011: 

wed'i iii4",o1' 

Fri 12121101 

TUB Uzg/02 

Fri 2J22.I02 

Fri21V021; 

FrtZciiOiI: 

WE:!d7/31102 [:--I11--~--------I11"-T-""--- T 

::: +rL",c,~ 
: .... 

::~: : 1r:",",.o,~ . , 'Frt 6F.!i'w,d; 

Fo 71121021' 

-Fn"7112ii.i21: 

Pri 7126/02 

Mon ·71i9io2 . --W~·7i3"i""!o2 J~ 
: : 1;.,: 

-\131 Wed 7131102 --'w;ti'iia'i't021 

n;~ 811102 Tho 8/11021: a 

Landau .Associa!es, Ihc.. 
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T:;;skN"nna 

PHASEni Rf 

Ph;J$o III RI Wori{. plan 

Work Plan ?rep-31'{l!!lon 

WOft( Plan to Client 

C!lenl ReviewlComment 

inrorporale (lien! Comments 

W~ Plan 10 OEQ 

OEQ Review/Cammer!! 

Pfep.ilre Response to DEQ CQmmen~ 

Resporne leUel' to alent 

C~ient RevfewfComJru1;nt 

Incorporate CUoot Comments and Fir\ll;lila: WOIX Plan 

Response UttAt and Final Work Plan 10 DEQ 

OEQ Approval of Wor1< Pian 

Pha$9 m PreUmlnflry Evaluallo-n 

FiaM rnvastigallon (Ge.oprobe) 

laboratory AAaJyses 

Technlut Memorandum 

Memorandum Ptapa-rntion 

rcchn!~l Memo to Client 

Client R(!l.'iewlComment 

Incorporale Cllent Comments 

TcchtlEcal MemO' to' OEQ 

OE'!:Q ReviewJCommenl 

Meeting with. PEa 

Prepare Response to DBQ Comments-

Re~(I: leiter to CUenl 

C~!enl Re...mI"1/Comme.nt 

InCO(pOJa!e Ofent Comments 

Re::ipo!lS8 letter to. DEQ 

DEQ A!>Pfoval of Scop. ro, RI 

:l7has& III RI 

Field ]n.-.::stigation (C?nMW) 

s:\shar~31\OO1\sChedule'IPh~m.mpp Toft 119101 

l~~<atioo I Sian 
4<4 days' MD-01214100' . 

149 days Mon1:2J4IOO' 

5-4 days MOn 1214/00 

Qdays Tue ?)2.QJ01 

2-Odws Wed 2.l21!O1 , 

10 days Wed 3/21101 

Oodays. iue4f31Oi 

20 days Wed4/41Q1 

15 days wed SI2I01 

o days Tue512:2.lG1" 

15days W~5123101 

10days Thu 6114101 

o days Woo 6127ro1 

5 days Thu 5f28J-E)1 

139-days Fri 7120101 

10 days Fri 112010"'1 

15 days Fri8l3!01 

1:14 days Fri 8124101 

2Sdays' ftlI!l24/Ql· 

{)days Fo 9/2810\ 

20 days Man 1Qf1J01 

,0 days Man 10129/01 ' 

o days Fri 1119m 

2000ys Mon 11/12101 . 

1 day; We-oj 1211:2101 : 

1:5 days; . ihu 12113/01 

o days Monlf7J02: 

15 day>: Tue 1/8102 

3 days Woo '130102 

Q days· FriV1/02 

5 days ; Moo 214/Q2 

131-days. MonlJ4ID2 

IS days Moo 314/02 

~ 
Mot\9J21DZ 

ThIJ 715101 

lue2l10J01 

Tue2120101 

Tua 3120101 

Tua4t.3101 

Tue4r.3I01 

TueSf1101 

iue 5122101 

rue 5.122l01 

Wed $11310-1 

Wad 6127101 

Wed llI21/Q1 

Thu7/5!tJ1 

Frl :llBl0.2 

1hu 8I2I(H 

Thu 8F23101 

fri 218102 

F; 9128101 

Fri:9J281{)1 

fri 10006JOI 

Fn 111Sf01 

fli 1,f9/01 

Tue 12111101 

We:d1211m1 

Mon II1/Q2 

Mon 1(7102 

Tue 1!29!02 

FIi.?J1}02. 

f<l2l1/02 

en 218102 

MOn9IZJ02 

Fri 3f22I02 

PRELIMINARY SCHEDULE Page 1 ot6 

TIME OIL NORTHWEST TERMINAL· PHASE III RI 

000. Au s.l1000 Se le:mbet 2000 
g d • • 6 U m & 3 W rr ~ 

:'11' 

~",~"M_'")O_"_"~"""'~~"J 



OJ 
N 
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task Name 
Laboratory Analyses 

Phasel1J RI Report 

Report Preparation 

Dm" ~eport to CHent 

CU-ent ~evif;WlCommil:n[ 

ItlCl:lrp«ate Client Comments 

Draft- Report. 1-0- DEO 

De::Q RevlewlComment 

Me •• "O wl!h OeQ 

Prepare Response to' DEQ Comments 

~espons-e Letter to C~e~t 

Cflel1t Review/Comment 

Incorporate OJoent Comments and Fmal'iZe Report 

Respoose Letter and Final Report to DEQ 

D!E.O ApproY"OlI Of Phase III RI 

o s:\sbared0G1231\OQ:1\SdlaouJe\f'hasalll.mpp- TLle 1/910; 

-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
-->. 

01 
ex> 
-...J 
-->. 

Ollffi'fioo I 
15-days 

101 days 

SOl!liys 

Udays . 

20 daYS. 

10 days 

o days 

20 days 

\ day 

15days 

o days 

20 dayS 

10-days 

fl dayS , 

5 days 

PRELIMINARY SCHEDULE flag!} 1: of e 
TIME OIL NORTHWEST TERMINAL· PHASE III RI 

000 }AU911Sl2000-----:1~_~!lmber 20OQ. __ J6ctot>ar WOO--- ]J~pvernbe( 20Q!.) _____ 1De~mber ~Q~ t.J~r&l,'~ 2001 LFebro<Jry 2{?q.1. r~ch 2001 _J~ri12001 
Slat1 Fln!," I 9 ! 10 I 23 1301 $ 113 [261 27 I 3 110 111 1 24 1 1 I 8 1 15 122129 I 5 112 I ;9 126 I 3 110 117 1 ~ .. 131 I 7 1 ,. I 21 I 28 I 4 I 11 115 125 ! • 111 I 18 I 25 I 1 I 8 115 I Z! 

MM3I2510l' Fri 4112102-

Fri 4112102; Mon912102 

M<m 4/15102. Fri 7/5102 

Fli4112J02 rri 4112102 

Moo4f15lO2 : Frt 5110102 

Mon 5113102 Frt 5124102 

Fri 5124102: Fri 5124102 

Man 5f27ffJ2. Fri &'21/02 

Men sr:!4i02 Moo :6124/02 

Tue 6JZ5J.(l-2 Moo7115!02 

MOr'l7/15ro-2- Men 7J~5J02 

Tue 7J16ro2 Mon8l12l02 

T\lof): &1310:2: Man 8128102 

_8125102 Moo &/25102 

Tue 8!27/02 Mro9a1D2 
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"f3skName 
PHASE UERI 

PhasD UJ R,t W¢rle: P~an 

W-o#\; p~an Preparal!on 

Work Plan to Client 

Cfieflt R-a-viewlComment 

Inoorporal!! Client Comments 

Woo.: Plan!o DEQ 

DEO Revi.ew/Coml'1'tertt 

Prepare Response to DEQ Comments 

Raspons-e letter 1-0 alenl 

CUent Revie:'\"l!'/Commenl 

10C(lrpornie C'tlent Commen~ and FlnaUz-a V~iOrk Plan 

RespOOse Letter and Fin-al Wort( Plait to OEQ 

Oga Approval," Wort< PI"" 

Ptlase 111 Prelbn'lrlal')' Evaluation 

Reid Inv.estlaatWn (GHOplooe) 

Laboratory Analyses 

T&etll)fc.:Jl Memorandum 

Memornndum Preparation 

"leclmic:al Memo toO Client 

CUenl Review/Comment 

InCQl'POl'a~e C!lent COmments 

Technical Memo to OE-a 

DS:O Aev:iew/Comment 

Meeting with OEQ 

Prepara Response 10 OEQ Comme~ts 

Res)'l)nSfi Letter to CliMl 

Client ReYie-..... ICornm£nt 

incorporate CIlen-l COmments 

Response letl:e:r to DEQ 

OEQ Approval or Smpe for ~~ 

Phase III RI 
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J"1Allandau 
IlQI Assuciates 
E nvironme mel end Geo1eehnical SelVices 

To: Or8g0'1 Dept. of Environmental Quality 
2020 SW Fourth Ave. Suite 400 
Portland, OR 97201-4987 

Attn~ Mr. Tom Roick ------------------------------
RE: TIME OIL NORTHWEST TERMINAL 

Copies 

TRANSMITTAL 

Date: October 1, 2001 

Project No.: 231001.117 --------------------------

Description 
Memorandum Re: Groundwater Action Interim Status Report ~ Second 
Quarter 2001, Time Oil Northwest Terminal, Portland, Oregon (10/1/01) 

Message: 

The abovc~notcd groundwater action interim status report is provided for your file. 

RB/tam 
1011101 S:IWPROC1231ITRANSMlT.FAXlQU"ly IASRpl_tm dO£ 

Enclosure 

(.;(:: Kevin Murphy, Time Oil Co. 
Patty DosL, Sl.:hwahc, Williamson & Wyatt 
Mike Ti sl:h uk , Rcazcr Fast, Inc. I~/·/J 

LANDAU ASSOCIATES, INC. 

Dy: 

fZJ-
ebekah Brooks 

Senior Hydrogeologist 

130 2nd Avenue S .• Edmonds, WA 98020 • (425) 77F1-0907 • Fax (I1?S) 77f1-G409 
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f'Al Landau 
lei AssoCiates 
Environmental and Geotechnical Services 

TO: 

FROM: 

DATE 

~_urphY, Ti~iil Co. 

Chip Halhert and 7ebekah Brooks 

October 1, 2001 

TECHNJCAL MEMORANDUM 

RE: GROUNDWATER INTERIM ACTION STATUS REPORT - SECOND QUARTER 2001 
TIMF'. OIL NORTHWEST TERMINAL 

PORTLAND, ORF:GON 

This memorandum presents a sununaty of the performance and status of the growldwater interim 

action system at the Time Oil NOlthwest Terminal (tenninal) in Portland, Oregon for the second quarter 

of 2001. System operation data for the groundwater interim action were evaluated in accordance with the 

startup monitoring plan (Landau Associates 2000) to confirm second quarter 2001 compliancc with lower 

zone performance criteria, including: 1) continuous pumping from RW -2, except for brief periods of 

system maintenance, 2) n:versal of the lower zone groundwater flow direction at the leading edge of the 

pentachlorophenol (PCP) plume, 3) chemical confirmation thal continued migration downgradient of 

RW-2 is nnt occurring, and 4) compliance with the requirements of the existing discharge permit. Figure 

I shows a site plan for the terminal. In aduition to the discussion of system perfonnance and status, a 

brief summary of data collected for thc inkrim action IS provided below. 

SYSTEM PERFORMANCE AND STATUS 

The grolUldwater interim action system continued to operate tlrroughout the second quarter of 

2001; groundwater was extraded from lower £one recovery well RW-2 at a rate of approximately 10 

gpm. During tIllS time period, RW-2 operated tor 2,077 hours (approximately 87 days) and extracted 

approximately 1,080,000 gallons of groundwater, with one short (less than 8 hours) shutdown on .June /1, 

2001. Approximately 1,030,000 gallons of groundwater were treated at the terminal wastewater treatment 

facility and discharged to the sanitary sewer under a permit with Metro (Permit No. 400-121) in the 

second quarter of 2001. The remaining volume of extracted groundwater was contained 111 storage tank 

number 16R04 at the terminal pending treatment at the end of the second quarter. The operational history 

of the groundwater interim action in the lower zone is summarized in Table 1. 

Groundwater extraction and treatment has heen restricted to the lower zone at well R W -2 due to 

the low grolUldwater level in horizontal well IIRW-l. Below nonnal precipitation during the fall and 

winter months has resulted in depressed upper zone groundwater levels at tht: tt!rminaL The low waler 

level alaml in HRW-l is currently activated and will continue to be monitored daily (on days thl: tl:nninal 

130 2nd Avenue S .• Eumunds, WA 98020 • (425) 778-0907 • Fax (425) 778-640U 

BZT0104(e)015877 



is operating) during the third quarter of 200 1 to identify when the water level is sufficiently high to allow 

for groundwater extraction tJ:Olll HRW -1. However, unks:i the an:a re4.:ei ves a substantial amount of 

precipitation, water levels may not rise to a level :.;ufficienl to operate HRW-I within the :-;dup spccificc1 

in the startup plan untillal\; 200 I. 

As described in the Vacuum Enhanced Pumping Test Work Plan (Time Oil Co. 2001), and 

approved by DhQ (2001), an alternative method for obtaining hydraulic capture in the upper zone would 

be to use a liquid ring vacuum pump for extraction of groundwater. This method was tested at wells 

HRW -1 and RW -Ion August 13, 200 I. The m.;ults of the pumping test will be provided in an upcoming 

technical memorandum. 

DATA CULLEl:TlON AND RESULTS 

Quarterly b'TOundwater level measurements werc collected on June 4, 200 I to confinn that 

hydraulic captuTe of the lower zone PCP plume was maintained by the 10 gpm extraction rate from 

RW-2. ni~crete water level measurements for the second quarter 2001 event were obtained about 1 to 2.5 

hours past a predicted mean river stage over about a 2-hour period, based on predictions for the 8t. Johns 

station on the Willamette River. The timing Jor water level measurements in the area uf Lhe inLcrim 

action was scheduled to estimate a mean water level elevation or elevation minimally influenced hy river 

stage, and to reduce the timc-dcpemknt variation between wells screened in the same water-bearing zone. 

The timing of the water level measurements was based on average time Jag calculations presented in the 

additional groundwater investigation technical memorandum (Landau Associates 1998), aquifer test 

rcport (Landau ASSOCIates 1999), and previous quarterly measurements. 

Groundwater level data for the interim action are summarized in Table 2. As shown on Figure 2, 

the data indicate that current pumping conditions achieve hydraulic capture to the west near L W -18D and 

south to well LW-IOD. The lower zone PCP plume (the PCP plume has histmically heen defined as the 1 

IlglL PCP concentration contour) appears to have been reduced significantly in the area influenced by the 

interim action so that no lower zone concentrations exceed 1 ).lg/L. These results indicate that the interim 

action in the lower zone has been successful in the containment and extraction of PCP-contaminated 

groundwater in the lower zone. Groundwater PCP coneentratinn~ and hydraulic capture in the area of the 

interim action will continue [0 he monitorcd to demonstrate compliance with lower zonc perforrnam:e 

criteria. 

One water sample was collected at the point of discharge from the water treatment system into thc 

sanitary sewer on May 22, 2001. 111is sample showed that the treated groundwater contained PCP at a 

1 nil /0 1 $'IWPROCI23WlOn·117I2Q20011echmemo.doc LANDAU ASSOCIATES 
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concentration of 5.29 J..Lg/L, which is less than the discharge limitation of 40 flg/L, as defined in the Metro 

permit f()r discharge to the sanitary sewer. 

Grotmdwater samples were collccLcd from five interim action wells (LW-13S, LW-14D, 

LW-J7D, LW-ISD, and RW-2) on June 5-6,2001, during the second lJ.uarLn 20fH sampling event. PCP 

was detected at a concentration of 4.4 pg/L in upper zone well 1,W-l3S. The sample from lower zone 

recovery well RW-2 contained PCP at a concentration of O.6!ol flg/L, which is significanLly less than the 

concentration at RW-2 (12.3 ~lg/L) a month previously (Tahle 2). PCP was not detected at a detection 

limit 0[0.25 lJ.g/L in samples collected from wells LW-14D, LW-17D, and LW-18D and downgradient 

wdl I ,W -6D, located near the Willamette River. pcr concentrations in the upper and lower zone 

!,JfOlmdwater, based on analytical results from the second quarter groundwater monitoring event, are 

shown on Figures 3 and 4, respectivcly. Analytical reports and data validation results for these samples 

are included with the data presented in the Draft Second Quarter 200 I Groundwater Report (Landau 

Associates 2001). 

REFERENCES 

DEQ. 2001. Personal communication rE-mail loK.Murphy(kmurphy(a)timeoil.com). Time Oil Co., 
Seattle, Washington, re: approval of vacuum-enhanced pumping test work plan.] R.StruL:k 
(ROllney.struck@deq.state.or.us), Oregon Department of Environmental Quality, Portland, OR. August 
6. 

Landau Associates. 2001. Draft Second Quarter 2001 Groundwater Report, Time Oil Northwest 
Terminal, Portland, Oregon. Pending. 

Landau Associates. 2000. Startup Plan, Groundwater Interim ActiolT., Time Oil Northwest Terminal, 
Portland, Oregon. July 14. 

Landau Associates. 1999. Aquifer Test Report, Time Oil Northwest Terminal, Portia rid, Oregon. 
December 20. 

Landau Associates. 199t). Technical Mem()randum He: Additional Groundwater Inlle:1ligalion, January
Fehruary, 1998, Time Oil Norlhwest Terminal, Portland. OR. Submitted to Karla Urbanowicz., Oregon 
Department of Environmental Quality, Portland, OR. July 28. 

Time Oil Co. 2001. Vacuum F:nhanced Pumping Fest Work Plan, Time Oil Northwest Terminal, 
Portland Oregon. Prepared by l.andilll Associates, Inc., Edmonds, Washinbrton, for Time Oil Co. August 
2. 
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Volume of 
Monitoring Period Water Pumped 

(gal) 

Fou rth Qua rter 2000 

TABLE 1 
GROUNDWAT!:R ItHERIM ACTION OPERATIONAL HISTORY 

LOWER WATER-BEARING ZONE 
TIME OIL NORTHWEST TERMINAL 

RW·2 Discharge Treatment System Di~harge 

Sample PCP Estimated PCP Volume of Sample Discharge PCP 
Date Conce ntration Mass Removal Wafer Treated Date Concentnation 

(lJglL) (Ib) (gal) (1J9fL) 

1 of 1 

I 

Comments 

October 2000 439,003 0.35 0 Mass removal calculated lising 11100 PCP com;enlration 
November 2000 305,601 1119100 95 0.24 467,478 1117/00 ND (al 
December 2000 348,720 12'20/[J0 39 0,11 497,656 12)6/00 5.89 

12/20.100 9.73 
Quarterly Totals 1.093,324 0.70 965,134 

Fi rst Q uarte r 200 1 
Ja nUB ry 2001 416,140 1118101 38.8 013 239,207 1/18/01 14,3 
February 2001 335,008 2113.101 30 0.08 184,192 
March 2001 332,963 3.7:01 ND (b) 0,03 517,332 3.17101 NO (b) 

Quarterly rotals 1084,111 0.25 940,731 

Second Quarter 2001 
April 2001 377,931 0,04 275,519 
May 2001 344,252 5.122101 12.3 0,04 195.522 5122101 529 
June 2001 361,B46 0.68 0.04 563,853 

Quaneriy Totals 1,084.025 0.11 1.034,82£ _. ----

(a) PCP not detected above the detection limit of 5 ~glL, 
(b) PCP not detected above the detection limit of 25 fl91L; com:enlraliol1-dependenl ca leu lations based on half the detection limit 

9;2BI(1 S:\WPROCI231\oO'I\ 17'2-::12(101SI'ST'3c~i"g_tb' Lower Zane Landau Associates 
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C!~!l:g We:II~; 
B2 

G1A 

J2 

LW1D 

LW3D 

LW4D 

LW6D 

LW9D 

LW10D 

LW11D 

LW12Dl 

LW14LJ 

LW15D 

LW16D 

LW17D 

LW18D 

RW2 

Qtber::. 
River Gauge 
R!ver Gauge 

TABLE 2 
SUMMARY OF WATER LEVEL MEASUREMENTS 

LOWER ZONE STARTUP MONITORING - SECOND QUARTER 2001 
TIME OIL NORTHWEST TERMINAL 

Reference Elev<'Itirm DTW(b) GW Elevation LNAPL 

LJalc Time (ft. MSL)(a) (fI) (II. MSL) Thickness (tt) 

06104/01 13:04 30,31 24,84 5,47 

06/04/01 11 :40 29,72 24,10 5,62 

06/04/01 13:02 29,65 24,17 5.48 

06104/01 12:23 28,31 22.36 5,95 

06/04/01 12:35 30BO 25.09 5,71 

06/04/01 12:07 30,17 24.66 5,51 

06/04/01 11:42 30.84 25.30 5.54 

06/04101 11 :49 30.98 25.15 5.B3 

06/04/01 11:52 31.12 25.62 5.50 

06/04101 13:11 29.04 23.35 5.69 

06/04/01 12:32 30.02 23,99 6.03 

06/04/01 12:00 30.54 25,37 5.17 

06/04/01 11:59 30.85 25.41 5.44 

06/04/01 11:57 2B.40 23,00 5.40 

06/04/01 11:44 27.B2 22.42 5.40 

06/04/01 11 :47 27.82 22.28 5.54 

06104/01 12:05 30.6B 26.26 4.42 

06104/01 11 :20 28.13 23.62 4.51 
06104101 12:15 28.13 23.79 4.34 

---- No measurable product or odor Observed, 

Page 1 or 1 

NOTES 

(a) Reference Elevation is the north side of the top of the 2-in well C<l~ill!d. Referem.:e elevalion surveys were 
conducted by Zarosinski-Talone Engineers, Inc" rortJand. Oregon. For Ihe river gauge, the reference 
elevation wa~ measured at a marked location on the south side of the dock on the Willamette River. 

(b) Depth to water (DTW) measured frolll surveyed reference el8vatiofl [SEW noto (a)l. 

~/2~/O' S\Wf>HO(;\231 1001 111712Q20{]1 W~Ic:rl vi, Tb? ?Q?001 Landau Associates 
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rx1 Landau 
I£:aI Associates 
Environmental.and Geotechnical Services 

To: Time Oil Co. 
2737 W. Commodore Way 
Seattle, WA 98100-1233 

Attn: Mr. Kevin Murphy 

RE: TIME OIL NORTHWEST TERMINAL 

Date: 

nC'D OCT 1 52[301 

TRANSMITIAL k~1a? 

(0E-,~ 
October 11,2001 

Project No.: -'2c:..:3c...:.1-=-00.:....1:..:...1~3c.:.9 ______ _ 

Copies Description 
Technical Memorandum re: Vacuum-Enhanced Groundwater Pumping Test, 
Time Oil Northwest Terminal (10/11/01) 

Message: 

Please find enclosed 1 copy of the above-referenced document. Please call me if you have any 
questions. 

RB/tam 
10111101 S:IWPR00231ITRANSMlT.FAXIm.",hy OIaUrn.doo 

Enclosure 

cc: Tom Roick, DEQ 
Don Butler, Time Oil Co. 
Patty Dost, Schwabe, Williamson & Wyatt 
Mike Tischuk, Beazer East, Inc. ,-/ 

LANDAU ASSOCIATES, INC. 

By: 

_-r-R--e-'bekah Brooks .p-. 
Senior Hydrogeologist 

130 2nd Avenue S .• Edmonds, WA 98020 • (425) 778"0907 • Fax (425) 778-6409 
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'rX1landau 
Ilf:::aI Associates 
·Environmental and Geotechnical Services TECHNICAL MEMORANDUM 

TO: 

FROM: 

DATE 

RE: 

Kevin Murphy, Time Oil Co. 

~Kalmar & Rebekah Bro? 

October 11, 2001 

VACUUM-ENHANCED GROUNDWATER PUMPING TEST 

TIME OlL NORTHWEST TERMINAL 

This technical memorandum summarizes the results of a vacuum-enhanced groundwater pumping 

test conducted at the Time Oil Northwest Terminal from August 13 through 17,2001. The purpose of the 

pumping test was to determine the feasibility of recovering groundwater from the upper zone. The testing 

procedures followed the Vacuum-Enhanced Pumping Test Work Plan dated August 2, 2001, that was 

prepared for the Oregon Department of Environmental Quality (DEQ). 

Testing was performed on the upper zone horizontal recovery well, HRW-l, and the upper zone 

vertical recovery well, RW-l, using a lO-horsepower Atlantic Fluidics® liquid ring pump. The pumping 

tests were conducted over approximately a 2-day period at each well. The pumping test at HRW-1 began 

at 2 pm on August 13, 2001 and ended on the afternoon of August 15. The pumping test at RW-l began 

the afternoon of August 15 and ended the afternoon of August 17. During each pumping test, the liquid 

ring pump system was monitored to record the applied vacuum, groundwater volume recovered, and the 

flew rate of the extracted vapor. Monitoring data are provided in Table 1. 

The testing results indicate that a sustainable groundwater extraction rate from horizontal 

recovery well HRW-l was approximately 0.4 gpm at an average applied vacuum of approximately 3.6 

inches of mercury (inches Hg) or 49 inches of water. The sustainable groundwater extraction rate from 

vertical recovery wdl RW-l was approximately 0.7 gpm at an average applied vacuum of approximately 

1.7 inches Hg or 23 inches of water. The corresponding average vapor extraction rates were 

approximately 121 and 147 cubic feet per minute (dill) for HRW-l and RW-l, respectively. The low 

extraction rates may be due to the thin saturated thickness of the upper zone downgradient of the upper 

zone recovery wells, resulting, in part, from historically low precipitation rates over the last year. Water 

level data collected during quarterly groundwater events at the terminal indicate that groundwater 

elevations in the upper and lower wells during the last 3 quarterly events were at historically low levels 

since monitoring began in Spring 1997. Groundwater elevations collected at the wells used to monitor 

the performance of the groundwater interim action are provided in Table 2. 

The groundwater recovered from both extraction wells during the testing was collected in a 

5,000-gallon trailer-mounted tank. The extracted water was subsequently pumped into the groundwater 

130 2nd Avenue S .• Edmonds, WA 98020 • (425) 778-0907 • Fax (425) 778-6409 

BZT0104(e)015888 



storage tank (Tank 16804; Figure 1) where it will be biotreated at the onsite wastewater treatment system. 

At the conclusion of the pumping test, one sample of the combined recovered groundwater was collected 

from the trailer-mounted tank for analysis of pentachlorophenol (PCP) using U.S. Environmental 

Protection Agency (EPA) method 8270 - selected ion monitoring (SIM). The PCP concentration was 

determined to be 313 micrograms per liter ()J.giL) as indicated in Table 3. Vapor samples were also 

collected from each recovery well during the operation of the liquid ring pumping tests. The results of the 

vapor analyses are listed in Table 3. These results indicate that the total volatile organic compound 

(VOC) emission rate would be well below 1 ton per year. Therefore, if vacuum-enhanced groundwater 

recovery is continued in the future, an air contaminant discharge permit (ACDP) would likely not be 

required from DEQ. An ACDP is typically only required when air emissions exceed a rate of 10 tons per 

year. 

The low groundwater yield from HRW-l and RW-l observed during this test does not justifY 

implementing a long-term vacuum enhanced groundwater extraction operation at these wells. Recent 

water quality data indicate that PCP concentrations in upper zone groundwater in the areas ofHRW-1 and 

RW-l have decreased significantly over the last 3 quarters and PCP has only been observed at locations 

downgradient of these wells at low (less than 10 IlglL) or nondetect concentrations. In addition, 

groundwater level data indicate that the saturated thickness of the upper zone is thin downgradient of 

HRW-l and that the farthest downgradient wells (LW-9S and -lOS) are dry due, in part, to low 

precipitation rates in the area over the past year. If water levels recover, groundwater extraction from the 

upper zone can be achieved using the existing HRW -1 extraction system either with or without vacuum

enhancement 

10111/01 S:\WPROCQ31\OO1\139\Vac-Enh Pump Test_ TM.doc LANDAU ASSOCIATES 
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TABLE 1 
MONITORING DATA 

VACUUM·ENHANCED PUMPING TEST· AUGUST 2001 
TIME OIL NORTHWEST TERMINAL, PORTLAND, OREGON 

Flow Rate (gpm) 
Liquid Ring Pump AirFlow Flow 'Totalizer Groundwater Recovered Since Previous 

Date Time (In. Hg) (cfm) (gallons) (gallons) Measurement 

Recovery Well, HRW.1 

13-Aug-01 13:30 6.0 110 82,260 0 

14-Aug-01 14:00 3.5 125 82,810 550 0.4 

14-Aug-Ol 15:30 4.0 115 82,850 590 0.4 

15-Aug-Ol 9:50 2.0 - 83,228 968 0.3 

15-Aug-01 11:20 2.5 130 83.252 992 0.3 

15-Aug-01 13:25 3.5 123 83,286 1,026 0.3 

15-Aug-01 14;30 --- --- 83.310 1,050 0.4 

Total Recovered 1,050 

Recovery Well, RW·1 

15-Aug-01 15:30 4.0 150 83,310 0 

16-Aug-01 7:30 0.0 151 84,030 720 
0.8 

16-Aug-01 10:55 1.0 - 84,150 840 0.6 

16-Aug-01 13;30 1.5 145 84,252 942 0.7 

17-Aug-01 12;10 2.1 140 85,111 1,801 0.6 

Total Recovered 1,801 ............. __ . ---- -------

Notes: 

® 
1. The liquid ring pump (LRP) used was 10 horsepower and manufactured by Atlantic Fluidics . 

2. Air flow monitoring was performed using a TSI Model 8350 thermal anemometer. 

10/4101 S:\WPROC1231\OO1\139Wac·Enh Pump Test3b1.3 LRP Test 

Page 1 of 1 

Notes 

•• 
• Began liquid ring pump operation at recovery well HRW-1 

No apparent immediate effect on water levels at nearby monitoring 
and recovery wells 

. 

Vapor sampling performed at 14:00. Ended tesl at HRW-1 aI14:30. 

Overall average recovery rate of 0.4 gpm 

I 

Began liquid ring pump operation at recovery well RW-1 

Vacuum 0 in. Hg: however, liquid ring pump is stm recovering water in 
knockout tank 

Collected vapor sample. Ended test at RW -1 . 

,?\feral! average recovery rate of 0.7 gpm 

Landau Associates 



TABLE 2 Page 1 of 4 

QUARTERLY GROUNDWATER ELEVATION DATA 
GROUNDWATER INTERIM ACTION 

APRIL 1997 - AUGUST 2001 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (ft) (a) (ft) (b) (ft) Thickness (ft) NOTES 

Shallow Wells: 

LW4S 03/31/97 09:20 30.26 12.77 17.49 
LW4S 07f16/97 07:40 30.26 14.66 15.60 
LW4S 10/21/97 16:25 30.26 16.88 13.38 
LW4S 01/27/98 12:00 30.26 15.13 15.13 
LW4S 05/18/98 17:32 30.26 16.08 14.18 
LW4S 08/17/98 11:07 30.26 17.30 12.96 
LW4S 11/13/98 09:56 30.26 17.96 12.30 
LW4S 02116199 13:16 30.26 13.10 17.16 
LW4S 05/18/99 15:03 30.26 15.43 14.83 
LW4S 09/21/99 11:44 30.26 17.61 12.65 
LW4S 12106199 14:19 30.26 17.08 13.18 
LW4S 02116/00 10:31 30.26 15.84 14.42 
LW4S 05/23/00 16:55 30.26 16.71 13.55 
LW4S 08/29/00 13:39 30.26 17.78 12.48 
LW4S 11/09/00 12:53 30.26 18.17 12.09 
LW4S 02112101 16:38 30.26 17.08 13.18 
LW4S 06/04/01 12:08 30.26 17.81 12.45 
LW4S 08/16/01 11:14 30.26 18.39 11.87 

LW5S 03/25/97 12:29 30.79 10.57 20.22 
LW5S 03/31/97 11:35 30.79 10.84 19.95 
LW5S 07/16/97 08:53 30.79 12.29 18.50 
LW5S 10/21/97 15:16 30.79 15.00 15.79 
LW5S 01(27/98 13:36 30.79 12.90 17.89 
LW5S 05118198 18:05 30.79 14.19 16.60 
LW5S 08117198 11:09 30.79 15.54 15.25 
LW5S 11113198 10:38 30.79 16.55 14.24 
LW5S 02116/99 13:16 30.79 10.59 20.20 
LW5S 05118/99 16:01 30.79 13.12 17.67 
LW5S 09121/99 12:40 30.79 16.00 14.79 
LW5S 12106199 14:47 30.79 15.64 15.15 
LW5S 02116/00 09:56 30.79 13.54 17.25 
LW5S 05/23/00 17:51 30.79 14.80 15.99 
LW5S 08129/00 14:37 30.79 16.35 14.44 
LW5S 11109100 13:45 30.79 16.98 13.81 
LW5S 02112101 15:13 30.79 16.51 14.28 
LW5S 06/04101 13:23 30.79 16.43 14.36 
LW5S 08/16101 12:07 30.79 17.03 13.76 

LW7S 03/31/97 11:05 28.10 6.75 21.35 
LW7S 07/16/97 08:05 28.10 8.62 19.48 
lW7S 10121197 16:45 28.10 11.26 16.84 
lW7S 01f27/98 12:47 28.10 8.85 19.25 
lW7S 05/18/98 17:48 28.10 10.34 17.76 
lW7S 08/17/98 10:48 28.10 11.85 16.25 
LW7S 11/13/98 10:12 28.10 12.90 15.20 Strong gasoline odor 
LW7S 02116199 13:53 28.10 6.81 21.29 
LW7S 05/18/99 15:23 28.10 9.14 18.96 
LW7S 09/21/99 12:03 28.10 12.37 15.73 

10/4101 S:IWPROC\231\0011139IVac·Enh Pump Test3b2 Quarterly Landau Associates 

BZT0104(e)015891 



TABLE 2 Page 2 of 4 

QUARTERLY GROUNDWATER ELEVATION DATA 
GROUNDWATER INTERIM ACTION 

APRIL 1997 R AUGUST 2001 

Reference DTW GW Elevation lNAPl 
Well Date Time Elevation (ft) (a) (ft) (b) (ft) Thickness (ft) NOTES 

lW7S 12106/99 14:27 28.10 12.00 16.10 
LW7S 02116/00 10:46 28.10 9.60 18.50 
lW7S 05/23/00 17:09 28.10 10.70 17.40 
lW7S 08/29/00 13:53 28.10 12.64 15.46 
lW7S 11/09/00 13:14 28.10 13.36 14.74 
lW7S 02112101 15:39 28.10 12.94 15.16 
lW7S 06/04/01 12:17 28.10 12.87 15.23 
lW7S 08/16/01 11:33 28.10 13.58 14.52 

lW8S 05/18/99 14:55 31.28 14.84 16.44 
lW8S 09/21/99 12:24 31.28 16.94 14.34 
LW8S 12106199 14:40 31.28 16.63 14.65 
LW8S 02116/00 10:16 31.28 15.18 16.10 
LW8S 05/23/00 17:42 31.28 15.88 15.40 
LW8S 08/29/00 14:26 31.28 17.06 14.22 
LW8S 11/09/00 13:32 31.28 17.55 13.73 
lW8S 02112101 15:58 31.28 17.24 14.04 
lW8S 06/04/01 13:05 31.28 17.14 14.14 
lW8S 08/16/01 12:00 31.28 17.70 13.58 

Water level appears to be more representative of 
lW9S 05/18/99 14:57 31.04 19.58 11.46 the lower zone 

lW9S 09/21/99 11:36 31.04 dry 
lW9S 12106199 14:13 31.04 19.64 Water in endeap 
lW9S 02116/00 10:24 31.04 19.59 Water in endeap 
lW9S 05/23/00 16:39 31.04 dry 
LW9S 08f29/00 13:28 31.04 dry 
LW9S 11/09/00 12:42 31.04 dry 
LW9S 02112101 16:12 31.04 dry 
LW9S 06f04/01 11:50 31.04 dry 
LW9S 08f16f01 11 :01 31.04 dry 

LW10S 05/18/99 14:59 30.75 17.24 13.51 
LW10S 09/21/99 11:38 30.75 19.13 11.62 
lW10S 12106199 14:14 30.75 18.54 12.21 
LW10S 02116/00 10:26 30.75 17.62 13.13 
LW10S 05/23/00 16:41 30.75 18.25 12.50 
LW10S 08/29/00 13:30 30.75 dry 
lW10S 11/09/00 12:45 30.75 dry 
LW10S 02112101 16:14 30.75 dry 
LW10S 06/04/01 11:53 30.75 dry 
LW10S 08/16/01 11:03 30.75 dry 

LW13S 05/23/00 16:51 30.17 17.23 12.94 
lW13S OB/29/00 13:37 30.17 18.27 11.90 
lW13S 11/09/00 12:51 30.17 18.75 11.42 
lW13S 02112101 16:30 30.17 18.26 11.91 
lW13S 06/04/01 12:06 30.17 18.30 11.B7 
lW13S 08/16/01 11:13 30.17 18.81 11.36 

RW1 05/18/99 15:06 31.46 15.70 15.76 
RW1 09f21 199 11:46 31.46 18.02 13.44 
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TABLE 2 Page 3 of4 

QUARTERLY GROUNDWATER ELEVATION DATA 
GROUNDWATER INTERIM ACTION 

APRIL 1997 - AUGUST 2001 

Reference DTW GWElevation LNAPL 
Well Date Time Elevation (tt) (a) (tt) (b) (tt) Thickness (ttl NOTES 

RW1 12106/99 14:43 31.46 17.73 13.73 

RW1 02116/00 10:33 31.46 16.14 15.32 

RW1 OS/23/00 17:46 31.46 17.09 14.37 

RW1 08/29/00 14:28 31.46 18.29 13.17 
RW1 11/09/00 12:57 31.46 18.67 12.79 

RW1 02112101 16:44 31.46 18.30 13.16 

RW1 06/04/01 13:17 31.46 18.22 13.24 

Vapor/water recovery system test running - not 

RW1 08/16/01 10:55 31.46 measured 

Peep Wells: 

G1A 03/25/97 11:55 29.72 14.84 14.88 
G1A 03131/97 09:11 29.72 14.28 15.44 
G1A 07/16/97 07:33 29.72 18.94 10.78 

G1A 10/21/97 16:18 29.72 22.44 7.28 

G1A 01127/98 11:46 29.72 18.42 11.30 

G1A 05/18198 17:31 29.72 18.05 11.67 
G1A 08/17/98 10:07 29.72 23.35 6.37 
G1A 11/13/98 09:54 29.72 24.59 5.13 

G1A 02116199 13:14 29.72 18.28 11.44 

G1A 05/18/99 14:51 29.72 18.42 11.30 

G1A 09/21/99 11:29 29.72 24.32 5.40 
G1A 12106199 14:05 29.72 19.82 9.90 

G1A 02116/00 10:18 29.72 19.81 9.91 

G1A 05/23/00 16:31 29.72 20.08 9.64 Replaced lock and tubing 

G1A 08/29/00 13:13 29.72 24.36 5.36 
G1A 11/09/00 12:32 29.72 24.85 4.87 

G1A 02112101 16:01 29.72 24.08 5.64 
G1A 06/04/01 11:40 29.72 24.10 5.62 
G1A 08/16/01 10:52 29.72 25.51 4.21 

LW10D 05/18/99 15:00 31.12 19.82 11.30 
LW10D 09/21/99 11:37 31.12 25.81 5.31 
LW10D 12106/99 14:15 31.12 21.18 9.94 

LW10D 02116/00 10:27 31.12 21.20 9.92 
LW10D 05/23/00 16:42 31.12 21.51 9.61 
lW10D 08/29/00 13:29 31.12 25.86 5.26 
lW10D 11/09/00 12:46 31.12 26.26 4.86 
lW10D 02112101 16:15 31.12 25.63 5.49 
lW10D 06/04/01 11:52 31.12 25.62 5.50 

lW10D 08{16/01 11:04 31.12 27.16 3.96 

lW14D OS/23/00 16:50 30.54 21.26 9.28 
lW14D 08129/00 13:35 30.54 25.68 4.86 
lW14D 11/09/00 12:49 30.54 25.90 4.64 
lW14D 02112101 16:20 30.54 25.33 5.21 
LW14D 06/04/01 12:00 30.54 25.37 5.17 

LW14D 08/16/01 11:08 30.54 27.00 3.54 

LW15D 05/23/00 16:49 30.85 21.26 9.59 
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TABLE 2 Page 4 of 4 

QUARTERLY GROUNDWATER ELEVATION DATA 
GROUNDWATER INTERIM ACTION 

Well 

LW15D 

LW15D 

LW15D 

LW15D 

LW15D 

LW16D 

LW16D 

LW16D 

LW16D 

LW16D 

LW16D 

LW17D 

LW17D 

LW17D 

LW17D 

LW17D 

LW18D 

LW18D 

LW18D 

LW18D 

LW18D 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

Reference 

Date Time Elevation (ft) (a) 

08/29/00 13:34 30.85 

11/09/00 12:48 30.85 

02112101 16:18 30.85 

06/04/01 11:59 30.85 

08/16101 11:07 30.85 

OS/23/00 16:48 28.4 

08129/00 13:32 28.4 

11/09/00 12:47 28.4 

02112101 16:17 28.4 

06/04/01 11:57 28.4 

08/16/01 11:05 28.4 

08/29/00 13:21 27.82 

11109100 12:36 27.82 

02112101 16:04 27.82 

06/04/01 11:44 27.82 

08/16/01 10:55 27.82 

08/29/00 13:25 27.82 

11/09/00 12:40 27.82 

02112101 16:10 27.82 

06/04/01 11:47 27.82 

08/16/01 11:00 27.82 

05118199 15:02 30.68 

09/21/99 11:40 30.68 

12106/99 14:17 30.68 

02116/00 10:29 30.68 

05/23/00 16:52 30.68 

08/29100 13:36 30.68 

11109/00 12:50 30.68 

02112101 16:37 30.68 

06/04/01 12:05 30.68 

08/16/01 11 :11 30.68 

NM :: Not measured. 

NA :: Not available. 

APRIL 1997 -AUGUST 2001 

DTW GWElevatiop LNAPL 

(ft)(b) (tt) Thickness (tt) 

25.54 5.31 

25.98 4.87 

25.43 5.42 

2S.41 5.44 

27.05 3.80 

18.79 9.61 

23.07 5.33 

23.59 4.81 

22.94 5.46 

23.00 5.40 

24.43 3.97 

22.96 4.86 

23.17 4.65 

22.44 5.38 

22.42 5.40 

23.80 4.02 

22.79 5.03 

22.91 4.91 

22.56 5.26 

22.28 5.54 

23.81 4.01 

19.50 11.18 

2S.75 4.93 

20.77 9.91 

20.99 9.69 
21.37 9.31 

25.36 5.32 

25.83 4.85 

26.40 4.28 

26.26 4.42 

28.98 1.70 

-- '" No measurable product or odor observed. 

NOTES 

Groundwater interim action pumping began 
10/5/00 in the lower zone at this well. Pump not 
running at time of measurement. 

Groundwater interim action system operating 

Groundwater interim action system operating 

Groundwater interim action system operating 

(a) Reference Elevation (Ref. Elev) is the north side of the top of the 1.25-, 2- or 4-inch well casing, reference elevation surveys were 

conducted by Zarosinski-Tatone Engineers, Inc., Portland, Oregon. 

(b) Depth to water (DTW) measured from surveyed reference elevation [see note (a)). 
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TABLE 3 
LABORATORY DATA FROM VACUUM-ENHANCED PUMPING TEST 

TIME OIL NORTHWEST TERMINAL, PORTLAND, OREGON 

Groundwater Sample 

Combined groundwater from HRW -1 and 
RW-1 pumping tests 

Vapor Samples 

Phenols (EPA method TO-a): 

PCP 

Other Phenols 

VOCs (EPA method TO-14): 

Toluene 

1,1,2-Trichloroethane 

Ethylbenzene 

m,p-Xylenes 

a-Xylene 

4-ethyltoluene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

OtherVOGs 

Total VOCs 

PCP (llg/L) 

313 

HRW-1 

(mg/m 3
) 

NO 

NO 

ND 

0.743 

5.879 

21.100 

2.225 

12.765 

21.080 

60.351 

NO 

124 

NO = Analyte not detected at the method detection limit 

NS = Not sampled 

PCP = Pentachlorophenol 

VOGs = Volatile Organic Compounds 

Total VOCs = Summation of detected vaG concentrations 

1012101 S:\WPROC12311001\139\Vac-Enh Pump Test_Tb1,3 Lab Data 

RW-1 

(mgfm3
) 

NS 

NS 

0.726 

NO 

4.597 

16.862 

3.331 

9.797 

4.790 

12.186 

NO 

52 

Page 1 of 1 
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1.0 INTRODlJCTION 

TIllS report pwyidt:s the fe~ults of the second qll~rter 2001 groundwater <:,amphng e\U1t. 

comluctcd 8S part of the Phase 11 frmi:diallnve:,;ti/2.atlon (RI) at the Tim\: Oil Nortll\ve!'t T crminal in June 

1001. This rcpmt sllmmarizes grolilldw:.HCf ele\atlon and groundwater quality oat:\. and transmits 

<lnalytical bbomLory data packages ami the as'i(lI,.:lUled data validation rep0l1. Th" second quarter 2001 

event was Clmdlll.:ted J llnn),!. ~mpJcmcntation (1 fa j!.round\\ ater Interim a..:tion in the lowl'r water-bearing 

70ne at reco\'L'ry well RW-2. '1 he st<llltS <In!! perfOmlJllco.: summ<Jry of Ihe in~erill1 al~li()lI dunng this 

period is slIT11lnanzed in the Groll/Ii/norer !,,(aim .·Icllim St{t/IIS Rcpol"I. Svcolltl Quurtel" l()()} 

(lamJau Associates 200 1 a). 

The Time Otl Northwest TcmlJnal is an actiy'.: bulk petrolt.:lIll1 storage and transkr [";lcility 

curn:ntly owni:J and operated hy Time Oil Co. (Time Otl). I·he facility is Im;atcd 111 the intJlIstri:lli/.ed 

I~iyergate area ofnorlh Portland. Orc~on (hgure I) Quart'.:rl;, groundwater s:lmp[lIlg h:).<i 11\:<:11 conducted 

:Illhe facility since April 1997. In accordance with th.:- Phase !ii! Rcmcdiat b/\'csligufirm/Fcilsihility St II r/I' 

(f([/FS) work plan (LmJau Assoclate~ [l)9(,) The gl'nl"rall~onriguraticll1 and locutlOn or thc groundwater 

l1lonitonng locations at the terminal are shown on hglln: 1. 

ModificatIOns to the gfOlllll.hvater quality sampling and analYSIS requilemcnts (l.anJ;\u AssDciates 

1 998a. 1999a. 21100a,b. 20lll h.c) \\ere arpro\cd hy the Oregon Department of Environmental Quality 

(DEQ) in letters dated May 15.1')1)8. May 18. 200n, FebnJ.1ry 21. 2001 (DEQ 11)9)). 2000a, 200Ja). by 

\erba[ authorizatIOn 10 Rebekah Brooks of Lmdau As~ociale:s on fcbru<lry 12. 11)99 (Landau ;\s:;(lciutes 

199%), and by c-mail 011 August 15.2000 alld May 30. 10(11 (DEQ 2000h, 2001b) B~).!.inn11ll! \;;itb Ihls 

\:vcnt, nlOuiflCutlOns to the sampllllg program incilldcu the reduction of thi: frequency of total petroleum 

hydrocarbons (TI'H) analyses from q1l3rh.:r1y to annually at IIpper zone welLs J 1 and L W -I S: lower zone 

\vclls H2. J2. L W ~ I f); ::md deep sand L1nit well L W -12D2 In addItion. TPII analyses \vert' eliminated ;n 

the fn!1uwing \vells: upper mile wcll<; D, L. LW-5S. LW-IOIS through ·104S. :lnJ lower zone well L\V

J U Previolls mod dkatiol1s were documcnted in the firsl quarter 20() 1 g.roundwater report (L;mdaLI 

j\ssm;iates 200 I d). and wi 11 he rclleratcd in the first quarter rcport each year hcrcCifto.:r. 

Ground,vater level m,-,asllremcnt~ conducted at the terminal for the second quarter 2001 event and 

lix the prcviom quarterly events since March 1997 are pfl)vidcd m Appendix A. Table A-I. AnaJyses 

cnndUl..:led durin!,!: IhlS s:llflplll1g ('yent for e:H;h sL1mpling location are summanzed in Table A~2. 

(jround\\!atcr quality dalet for Ihe second quarter 200 I ('wnt arc proviJed 111 Tahks A-J and 1\-4 for the 

shallmv and dccp \vells. ri:specti\"Cly. The data validallOn r('ports tor these data are provided Jrl 

:\ppendlx B. Laboratory datil packago.:s :.Irt proHJeJ 111 AppendIx C. 

1.,.\N[.lALJ ASSOCIA I \:'.5 
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As requested by DEQ, a ~L1mm;1ry (If the qllJlicrly water quality Jllta (detected (;onstituents) sITIce 

March 1097 for 1hc shallow and Jeep wells is provided on computer dlSkettC in ZlppcJ fom1at (attached)_ 

These tables will continue to l1L: updated for each qU::.ll1crly CVl:nt and prO\-iucd either dectroOlcal1y or on 

computer diskette 

L IINl)l\Lj AssnCIATES 
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2.0 SECOND QLJARTER 2001 GROlJND\VATER SAMPLING EVENT 

The sccoml quarter 200 I b'TollnJwater sampling event wa~ conducted fwm June.:j. through Jum: 6. 

2UO I. The quarterly event included mcasun:menl or grounJw3h:r levels 3t exi~ting mcmitonng \\'ell~ am] 

wd I points. n:C()\l'I)' wells, and a river gaugo.; established on the south side of the dock extending into Lhe 

Wilbmette RlvlT (Figure 2): measurement of product thi..:knc~s In wells. if obscn'('li: and (,;o\lection or 
groundwater qllal~ty samples. The second quarter cvent InclLlded sampling at' al\ mnnitoring wells 

rOlltint.:ly inc luded in the quarterly s3mpl in!,! program. as \ve Il as the mOl11toring \\ ells that an:: sampkd i.lS 

part oCthe b'TounJwatcr Interim action (L \V -13S, L W -14n. L \V-I 70 :l!1,j L W -1 XO). This sL,ction present:, 

a summary of the results for the grolln(l\vattT level Im:asurcments ami ground\vater quality samplmg. ami 

provides un (,valuation or grounJ\vatcr now and contaminant occurrence cmd trends. 

2.1 GROUND\VATER LEVEL AND PRODllCT MEASUREMENTS 

C.;rollndwater kn:1s were mca:.->ufI:J for the second qUi.lrter 200 I event on .JunC' 4. 2001" The 

prL':;,elll:C of product wa" also checked in each welL no rrodul,;t was ohsCfn;'J The measurement and 

(\·:.1luat1011 procedures and Ihe evaluation rcslII\<; an: pHwldcd in the li)llowing sections. The groundwater 

measurement locatlOns are shown on Fi~ure~. Groundwater level mC':lsuremcnts conducted I'DI' the 

quaJ1l'rly groundwater sampl ing events since M arl,;h 1997 aTe provided in Table A-l" II istonc:.Il (pre

Phase II R 1) ),':roundwatl'r level measurements conducll'd frum 1993 through 1996 were provided the 

Phase II RI RqXlft (l,3ndi.lu As.sociates 2000b) 

For evaluation purposes, the groundwakr level measurements wcre convcrh:J from de[Jtb-to

water rcaJin~s to gmund\V3ter elevations lIsing the suncy information for each location. The 

groundwater elevations lor the tipper zone were then contoured USll1g SURfER for Windows, 

Groundwater e\eva\ion contours llltcrpretcJ using SURFER kriging lechniljues are considered 

approximate. and were modified hy hand whC're the contours dId not appear to rl:present hydrogeologic 

conditiolls based on thc currentl:ollceptllal model at the terminal. (iwlIndwater dt:vations for the lower 

LOne were contoured manllally in conjunction \V]th the evaluations conducted for deterrnin(JtlOi1 of the 

capture zone for thl: groundwater interim action. (iroumhvnter dcvatlOn contour maps foT' the upper :lnd 

10wer water-hearing zones arc shown on Figures .1 and 4. respectively. 

2.1.' MF.·\S{IR[J\IENT PIH>CEDlIRES 

Ciruundwatcr k\'c1 measun:ment::; and the chel-k I'm the prL'St.'nc~ of product were conduclt:J using 

an ekctronio: oll-wato;r interl'3ce probe. Measurements wen; \uken from the top of the PVC well easmg at 

a l11;1rkeu survey point or at the north :-'Ide of the caslI1g, and recorded to the nearest OJ)] ft . 

.2 
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Mca~uremcnt~ ll1 the \\illbmette. RIver WLTe taken from a surveyed PK n[l!l with ".'asher locah:d on the 

south side 0 f tlw dock Sun·eyed reference e]eY;ltinT1S lor ['ach w;ttcr ]cycl measurement IOc.atlOn, 

obtained by a licellsed l:md surveyor (ZTcc cngmel.:'fS, Inc: Portbnd. Oregon). ;Ire ~ho\\'n in Table A-I. 

Water kH:l measurements for the ~t.:cond qll<lrtt:r 2001 event \vcre obtaim:d beginning at about 

1.S hours past a predicted mean river slage over about a 2-hoUf period. based on predictions for the 

St. John:,; station on the \V,llamelte RIver. The timmg for water level measurements \"vas scheduled to 

cstllnatc a mean water kvcl ckn.liol1 or elevation tnmimally inlluencnl by river stagt:, und to reduce the 

tl111e-dependent variatiDIl between wells scrccm:J in the same w[tter-bt:anng zone The tllning of the 

wakr kvd measurements was hlscd on i\\'t'mge tllne la!! calculation::; presenteJ in the ~dditional 

grol1nd\v:Jlt.:r l!1vcstig:Jlion technical rnelllor:mduTTl (Land;]ll ASSOclatcs 1 ,)98b), aquifc:r lest report (Lmdau 

l\ssociaks 19()l}c\ and prc\'lous quarterly l11eJSUl cments 

2.1.2 UPPER W,\TER-RL\IUNG ZONE 

CTwundwater elevations mca~lln:J tn the sha How wells \\erc uscd to cst1ll1atc groundwater now 

I.:OnJitHJnS in the upper wUll:r-hc~ring, zon,-'. (jroUIH.hvatn ch:vution contours for tilt: upper zonc ale 

plesen1ecl on Figure 3_ The contours indicate that groundwater now In thc upper I.one across the terminal 

is generally to the wesl-south\vest to\,ard the Willamdte Ri't.:r, with a locahzed shi ft 10 the sOllth in ,m 

area south of the t0nm:r PCP mixing area. A change in the groundwater now pattcnl in the upper :.cone 

also J.ppcLlr" to occ\lr ol1lht cast property, SllGh lhat tht.: groundwater tlow dirtction in this we;! appears to 

0":: radial away trom iln area at the north property boundary nL:iir L \V -1 03S. Grounowalt:r tlow pa\lcrns 

and direction in the upper lOne do nut appear to 11(:: impacted oy pumping in tbe lower ZOTIC as part of the 

groundwater intenm action, and vary little between the ql1arterly evcnts 

2.1.3 LOWFR WATER-REAHING ZONE 

Groundwater ek\·ations mcnsured 111 the Ocep wells \\ t:re used 10 estimate groundwater flow 

cOllditions in the lower wuter-bearing zone Groundwater elevation contours lor the lower zone are 

presenter! ()n Figure 4. nle contours inJicale that pumping of recovery well R W -2 for groundwater 

interim "clion has modified f,.'Toundwater 110\1,/ in plO:i.lnllty to the pumping well, such that hydraulic 

caplurc is achieved to thl: west ncar I.W-IED and to the south neal- L\\/-IOn GroundwallT flow olltsic.k 

the R\V-2 capture zone is gcnerally tow<lrd the we<;llo the W,l1amdh: RiveT. 

LANDAu ASSOCIATES 
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2.2 GROVND\VATER QlIALITY 

(jrollnd\'\/ater qULllity samples were collected for the second quarll.:r 2001 {'n'nt on June 4 through 

(,. 1001_ Dunng this sampling cvent. f()urtecn upper 20m; wells. c;cvcnteen lowcr LOne wells. aml onc 

deep s::md Unit \w 11 w..:re sampk(l MonItoring \\<.:Ils LW -CJS and L W -\ OS were dry ;:l11d not sampled as 

part of this event. Except as ShOlVIl in f:lhk /\-2. eill h-'Tlll111lhnln samples wen: Llnalyzed for the 

following GOnsiltllenls: sCl1llvolatik organic compounds [U.S. En\'1r!lnmcnlal Protcction Agency (EPA) 

ll1ethod fl270 I; pent:lchlorophenol (PCP) (EPA method l:'270 SlM): vlllatllt.: org;mic Gompoll!lds (EPA 

method ;;';2(0); 6 priority pollutmt llictab (EPA mdhnds 60 1017000 :,eries): chloride (EPA mo:thod 

325.2): tolal (hssol\"l~J sohd5; {EPA method 160.1}: and fil'ld paramL'lcIs {pI!. conductlVlty, dissolved 

ox.ygen. turbJ(jity. ~mo tt:mpernture). Addilion:Jlly. TPll diesel range (NWTPII·U) was illlJlyzed at twelve 

site monitoring wells In adclItlOn to the TI'H-D. TPII for g:Jsoline and motor 011 r:mgt'S (N\V rpH-G and 

NWTP\I-D extended) were analyzed in samples from \vclls 81. r.W-8S. LW-IIS. RW-l. :mu RW-2 

L:Jbnratory analyses were concluckd by Analytical Rcsollrct:!s. Inc (Seattle. Washington)_ A summary of 

an~dys..:s conducted for each s:lmpling location IS provided in Table A-2. 

/\naIYlical n:sult~ ti)[ Ihe sl.xono quarter 2001 event are prnviued 1ll Tahk 1\-3 for the upper zone 

wens and Table A-4 for the deep zone wells and. deep sund Llnit wdl and arc discussed In th..: followin~ 

St'etion:>. In the summary diSCUSSions below. the l1sted results refer tp the maXimll1l1 concentration !"(Jr a 

particular constitucnt where Ikld uuphcate results arc u\ailablc Diltu qU31111c[ detinitions arc included in 

f:lh1c A-S. 

2.2.1 GIWlINDW.\TER SAI\IPLlNG PROCEIRRES 

liroundwater sampl(;::;. \verc ~ol\cckd 111 lh..: shallow wells u~lOg a peristaltic pump att3chcd to 

u..:dicatcd polyethylene tubing mtmcdiately folhl\ving purging. The dl'l'p \vells were sampled with 

Jisposahlc bailers. c\cept fiJr RW-2 Jnd the deep sand unit well (LW-12D2) that were purged and 

sampled wit1l a Gnmdfm,E) pump. Tlw sample from RW-2 wa:.> collected using the in~line sampling port 

limn the b'TUllndwiltcr inkrim action system Wells were purged USlng a cL'Iltrifugal purge pump. Purging 

contmucd until at least three casing volumes of water h:ld been remoVl.:J zlI1d specifil.: conductance and 

h;mpf'ralure had stabihz..:d or until the well rurgt:d dry. four rephcatc meaSurements uf field parameters 

(pH, specifiC" conductanGe. dlssolvcd oxygen, turbidity. amI h:mper3tun:) were collccted a\ I.:<lch well 

durmg sampling_ To preyent degassing Junng sampling for vacs, a pumpl1lg rale was maintained below 

about 100 ml/rnin. All sampling \va::, conollclcd in aCc()rdml'';~ with tht: Phase un RIfFS work l~h.tn and 

appropriute provision:-, ,,1' the quality a:;surallC"e project plan and projl.'d health and :; .. fety plan (Landau 
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As"ocia\es 1996) A more detailed dcc.l:ription of gronmlwatcr smnpling proCi.;Ju[-es IS provided in the 

Phase II Rl report subm1LtcJ to DEQ on Apnl 6,2000 (I_anduu Associates 200Dc), 

2.2.2 UPPER \VATER-BEARING ZO~[ 

The bJTUUlldwatlT quu.llty results from the upper wuter-bearing zone indil,;Jte the' follo\ .... ing: 

• Except for low level arsenic concentrations, analytical re<;ults for wc-lls D and l.W -J S were 
mmdckct. 

• PCP was detected at three upper zone wells (LW-2S. LW-llS, and RW-l) using EPA 
method ;;;270. COnCl:T1tJu.tions rang.ed from 560 pg/L at well LW-l1S to 2,000 pgfL at well 
RW -1 Using EPA mdbod fino S 1M (for those wdls containing nondctel:t concentrations 
lIsing method 8270 only), pcr was also ddccted at JI anti LW-13S at concl'I1tration.<: of 0.36 
~1g/L and 4.4 ~lg/L, n;spectrvc!y. 

• Naphthalcm:, a noncan::inogenit: polycyclit: nrom:ltic hydrocarbon (1'1\11). was dclL:cted ;n 
samples flom six wells (Ji, LW-2S, LW-4S. LW-1.:S, LW-llS, and 
RW-I) al concentrations ranging from 1.3 to 22 ~lg/l.. llS1l1g mctliorJ wno. Naphthalene was 
cleli:o..:led in fivc of these wells at concentrations ran~il1g from )1 to 60 ~lglL using mdhod 
:-;~60. 

• All other l'cmivobtilc rCS\llts were rernrted as n()m.l~tcl..:t wllh the 1"0110\\ ing exceptions: 
phenol (dckded at wel1., LW-lIS anc.! R\V-l Jt 16 and 12 flg/L rcspectively)~ 4-
mcthylphcnol (detected at four wdls at conccntr:ltions rangmg from 1:1 to 130] pgfl.)~ 2,4-
dlll1ethyJphcl1nl (3.1 ~lglL :Jt LW-4S): 2·mcthylnaphthalellC (dtteded at five \ve!ls at 
concentrations rangmg frOin L'l to 14 pgii.); 2,4.5-lrichloroplKnnl (13 ~lgJT.:Jt RW-J); di-n
bulylphtkdJtc (4.0 flg/L at RW-1): anJ bls(2-cthylhcx.y~)ph\hnlJtl' (25 llg/L :1.\ Jl und 1.5 
,LgiL at LW-RS). 

• SCVl'Jal volatile compollnds were detected in the upper zone wells indudl11g: 

Acetone (detected "t four wells at conccntrations r~mging from 13 to 1,100 pglL) 

Chloroform (1.9 ~lglL:1.1 I.W-7S) 

2-Butanone (6.4 ~lg/L at RW -1) 

Ben7cne (dt:tected allive \ve1!s with concentrahons from 1·; to 5GO ~lglL) 

Toluene (rktcl,;led at fly/,; wells at concentrations ranging from I_I to 3,400 [lg/L) 

Ethylbenzene (detecll:d at eight ,vells at cOllcentrations ranging from 12 io 220 ~Lg!T.) 

nl-, p-, and a-Xylene (detected at seven wells ~t total xylene concentrations ranging from 
5.4 to 1.200 ~lglL) 

L3.5-Trirnethylbcnzene ana L2A-trimcthyJbrnzcm: (detected at SlX wl..:lls at mdividual 
o..:oncentralions ranging from 15 to 190 ,lgiL) 

lsopropyJbenzcm: and n-propy~hcn/,el1c (dc-h:ctcd :l( eight \vells at individual 
conccntrullOns ranging from 1.3 to '_1,0 flg/L) 

LMJDAU A.:iSOCI"'TFS 
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lCI1.-I3utylbenzcm: (td) ~lgJL Jt LW-8S and I.} [ ... 1 flg/L at LW-llS) 

sec-Butylhenzem: (de1ected at four well.s al concenlrJtions ranging frolll 7J lu 30 ~lgil) 

4-lsopropyltolucne (detected at four wells al L'onecnhJ.ticlI1s ranging lrom 4, 1 ~lg/L to 25 

~lg/l i 

n-Ruty!benzenc (LW-1S at 21 ~lgiL) 

• TPH dic;-,cl-r;1ngl:" lonccntrntlOns \\cre dcll'ch:d at all of trw cIg.ht upper Jone wells where 
nnalYl'cd. ConcentratIOns ranged from I 7 to ·n mgiL. 

• TPH motl..)f oil-langl.' was reported at nomlo,:lcd t:onl:cnlra'\On~ at the locations \\ here 
analyzcd (wdis RI. LW-kS, LW-IIS. and RW-!), 

• TPH gasoline-range W:lS uetew:d at each \\cll where an~llyzt:J (1J1, LW ):O;S. LW-lIS, and 
RW-l) at concenlmtions ranging fmm2.9 to 25 mg/J .. 

• At least one priority pollutlllilmelal was ddected 11l each uprer lone wdl as follo\\s: 

Arsenic (,,!etccted at all wells ,\'herc analylcJ. C:>i.Ccpl well K). at concentrations rangmg 
from Ou07 to OJ)24 mg.!!.} 

Copper (uetl'clL:d at well LW-4S at O,OD] m,Il".) 

Lead (JelL:ekd at well Blat 0.002 111g/L and well L \V 7S :.11 (LOa I mg/L) 

Nickel (dctcclcd at well B I at 0.12 Illg/L and wdl K at 0.02 mgfL) 

Zinc (detected at four wells at conccntmtlOllS langmg rrum O.n06 to (1.054 mgiLJ. 

The analytical re'iults !Tom the upper zorn: wcll~ Ifldicatc that the highest PCP concentratIOn in the 

upper zone <..lUling the second quarter 2()O I event were observed lI1 well RW-l (1.000 ~Ig/L by method 

8270). Othl:r scmivol<ltlk compounds were detected at low n1nn:ntTatlOl1S. With most detections at less 

than 25 )1);lL and none exceeding 1]0 pg/L (111I.:thylphcllol at wd\ B I) Tht: most CkV;1lcd conccntmtions 

oC\'olalilc compoul1l!s (acetone, bCm'.l'IlC, tolm:nc. ethylbcl1/enc. amI 111-. p-. and o-xylene) wr.:rc generally 

observed at \,'ells B1. LW-4S. and RW-1. No TI'H fraction concentration exceeded 15 mg!L. The most 

elevated concentratLOns of metal conslltuC'nb were generally Jdected in wells B I (zinc) and L W -8S 

(arsenic). 

2.2.3 LOWER 'V\TEH-BF:ARING ZONE 

The groundwater quality reslIits from the 10\\l'l waler-hearing zone indicat!;: the follow11lg: 

• Except Cm low level metal cOllcenlratlons. analytic:ll re,;u\ts at welle. R2. n .. I ,W-J D. and 
LW-J on \"ere nondetect L W -3D :malytJcal rcsLtlts wcre nonuelccl except Cor low level 
arsenic and ,KCt01H~ concentrations 

• PCP \Vas dl:!ected at om.: IlH\'er zone \"ell. RW-l. at a COllcentration of 06:-; ~lg;/l. using EPA 
mt'lhod t\270 SIIVI. 
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• Other scmivolatile results were reportl::d as nondetect for lower zone wells \'\'1Ih the following 
exceptions; 

2-Mclhylnaphthlllene (dctt:'cted at well LW-4D at 3.0 ~tg·L anJ \velJ RW-2 at 20 f.l.g!L J 

Fluorene (delected at well 0 at 1.6 ~lg/L) 

his(2-cthylhcxyl)ph1h~1;)te (detl:cted at well (} <II I 1 f.lgiL and well LW-]2DI at 

1.0 ~lg/L ). 

• Sc-vcral volatih.: compounds \vere uetected at lo\\' cOIltxntTiltions, mc!m11l1g: 

Aedonc (detected at fi ve we lis with conecntrillions ranging. from fi.l ).lgiL to 35 ~tg/L) 

2-Butanonc (detected at \VeJl.~ GIA am.! LW-4D with cCHlco::nlr3tions of62 and 14 J..(g/L, 
n::spcctl\'dy) 

Benzene (Jctecteu at well R at 3.1 !lg/L) 

Toluene (cktccted at \vells 0 and R at I.G and ] __ 9 ~lg/L, rcspectiYCly) 

111- and p-Xykne (cio.:tected at three wells, at lotal concciltrations ranging flom 1 A to 4.1 
fl.l'./L) 

1.3,S-tTirncthylbenzene anJ l,2,!\-trimcthylhcllzene (at least one of thl: compounds was 
detected at SIX wells at individual concentrations ranging from J, 1 to 84 ~lgiL) 

Isoprupylben'lcne and nppropylhenzcne (at lca.st OIlC of thl' compoullds was detected at 
eIght wells at inuivHJual concentrations ranging from 1.1 to ISO J.lgd.) 

t(;t1-lJllty lbcnzenc (detected at three \\dls at corwentralions r:mging from L 7 to 4.5 /lg/L) 

scc-Butylbcnzenc (clettetcd at eight wells at concentrations ranging frol1l 1.2 \0 20 /lglL) 

4-lsopl opyl toluene (detel,;ted at \vcll L W -4D at 13 ~lgJL). 

n-Butylben/.cne (detecteu at thr(;c wells at cnncr:n1rations ranglllg from 1_5 to 6.2 IlgIL). 

• TPI I di~scl-rangc concentrations were tickL:ted at sc\ en 10w(;1 zone \,-ells at concentrations 
ranging from 0.25 to 3_} mg/L 

• TPH g3~olinc-raIlgc and motor-oil range analyses were conducted only <1t R W -2. Only TPH 
gasoline-r angc was detected at a concentration of 066 mglL. 

• At ic<lst one priority pollutant metal was clete(;ted In cach lower zone wdltested. as follows: 

Alsemc (detected at all lower zone wells tcsteu. ranging at concentrations from 0.005 to 
0.036 mg/L) 

Chromium (detected at wdl LW-lOD at 0.008 mg/L and well L\V-12Dl at 0.012 mgiL) 

Copper (del ['cted at clg!1t lower zone \vells with concentratIOns ranging from OJ)03 10 
O0l5mg!1.) 

Lead (detected a1 fi ve \Vcl1 s at concentratIOn", wngmg from 0001 to 0013 mg/l} 
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7.~m; (dcteetcd in nine lower Lone wells at concentrations rang.ll1g from DOOR to 0.1 f;() 

mgil.). 

The analytical n:sults from the lower zone wells inui..:alc lhat PCP \,llS ddcclt.xl only in well R\V-

2 (0,6(,: pg/L by EPA method 8270 SIM) Juring the sccDml qUJrtcr 1001 event. Only three other 

scmivtllatile cOll1poumls 12-1ncthylll;)phlhaicnc lll1orcnc, lind hi.<;(2-cthylh~xyl)phthalaleJ WCIC de1cded m 

lower !.One \\dls wIth ma:-;lmU1TI concentnallOl1S nut cx.cn:ding 3,6 ~l~/L. Elt:\'atcu concentratIOns of most 

yobtih: compound, wen: ohserved in wells GIA and l.W -4D. with none c,\.cl'erimg 150 flglL. No TPII 

li'action conccnlmtion extt'Clk'J 3.5 mg!L. The most cll'\ 'ltt.'J eOIlct'ntrations or metal" \\lTl' dctcctt:u 111 

'sdls GL\, LW-J1DL and 1<.\V-2. 

2.2.4 DEn S,\ND U:"IT 

Well L\V- UDl IS the only \vell currently lIlst~llleJ in thl: deep sand unit umllc'rlyin~ thl: l()I.vcr 

watcr·bl:uring zonc_ Only two ddecttons were noled in \\dl LW·12D2· PCP ;\1 1,7 pg:I. amJ ;;lfscnic at 

0.022 Il\g/L 

2.2.5 'VATER LEV EL AND CO:,\TAMINA~T TRENDS 

Water levels and (;l)llcc:ntratlOns of Sclcctl'd {; onsl it 1II.:11 ts wen: evaluated by gl'lll:rating time \'Crsus 

g.rollnd\,iater elevatIOn anu lime VLTSUS com:cntration plots lor the pcrioJ of tllnc covl:n.:d hy thc Pha:,ce II 

RI qlluTlerly C\'cnts (March 1997 through the CUllent quarterly cvent)_ Plots of PCI' concen1rations 

(ll1a~imUln eom;cntratlllIl of EPA methods 1)270 and S()40) versus tmle 1I.If sckdcd uppn zone wells 

(LW-2S. -,-~S, -lIS. and RW-l). "ekcted lower zone wells (L\V-4D. ·IID, and RW-2L and nested wells 

(L W-4S and -4 D) an: providl'J on Figures S through 7, !,Iots of groundw3kr elc\-3tioIlS and PCP 

com:l:ntratwns lor uppcr zone \vells I.W -2S, L W -4S. and LW -11 S are sho\vn on Figures R through 10, A 

plot of groundwater elevations and PCP concentrations at lower zone well LW-4D \\-lth Willamelte River 

stag"" is ~howll on Figure I 1 , 

As shown on FIgure 5. PCP \'concentratIOns in the selected upper zone welb show variable 

concentration patterns. At well L W-2S. located WIthin the former PCP miX:lng. area. cOlll'entraliolls were 

ele\,;lleJ hdwecn April IlJ97 through Ft:brllary 1991}, rang.ing from 3000 to gSOO )lglL. hut have st<lbili'led 

jn about 560 to 2100 ~lg/L sIDce that tmlC, Rcsl1l1s from the last three <;amphng ncnts v:.lricd !itt!.: 

hc(\vecn 1200 to 1500 ~lgiL. PCP cOl1centr:ltions m wcll LW-llS han: tkcreast:d OVCf tIme- frorn24JJOO 

tn 460 pg..' L ;;inn~ the well'!; installation in May ]999, hut. dunng the la~t two sampl ing c vents. the results 

h,.I\'c remained approxImately the ,,<1111C (460 and SGO ~lgiL. respl:ctlwly), lIowl:n:r. product \Va:-:> 

obscn'cd in thls \\dl during Novemher and December 2()O() at thicknc:;')cs of up to 0,7 ft ah\)ut 8.SL of 

lA~IDNI ASSOCli\ T f:S 
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proc1w.:t was rcco\·ered from the \\'('11. PCP com;entr~tions in wt'll RW -1 have generally incrcnscd over 

tlTI1C from 150 to 11.000 ~lg/L hut (k;(;reased to <.tbL)Ut 1.000 )lgiL for the June 2001 event. The elevated 

pcr L:Ollcentrations obserYl:u at RW-l (11,000 f-lgiL) in Fd.wuary 2001 using method ~040 is questionable 

because the PCP n;sult using methorl R270 for the same sample was 1 ,400 ~lgJL PCP. Concentrations in 

well L W-4S continue to be obs!.:rvcd atl\ondctcct concentrations Since the November :2000 CVl:nt. Plotkd 

together. the PCP cOllccntrntillll patkms at wells LW-llS, RWl, and LW-4S appear to represent a 

consecutive IDlgratmll of the more eleyated portions of the PCP plume in the upper zone in a 

downgradient direction over a Sl;\-quarter penod from May 1999 to September :moo. Mib'Tlltlun at this 

I~te 111 1he upper zone I::; supported by the IO\\' tml approximation of groundwntcr vclOCltics (0.7 ltId;IY) 

presented ill the l'h:::ls~ II R! report (Lmdau Associak::; 2000c)_ 

As sho\vn on FlgurC () (noll: the logarithmil: scale), CLlrrent PCP (oncentralilll)S at selected lower 

I"one well locatlons \yherc PCP 1I3S hlstOl ically heen detected ale generally less than those concenlrations 

~n the upper zone at the same location OT in pi oximJly 10 that location_ SiIII:e May 199'1. PCP 

concentratlUl1s at wt.:ll LW-4D han:- decreased sigllilicanlly from;:} maximum Cllilcentration uf IS,OOO 

flg/L in October 191)7 to concentrations ranbing from nondetect to I) ~lg/L since that timC"_ Since August 

2000, PCP results at LW -40 have been near Dr helow the.; detectioll limit {O_25 pg/LJ- Simliarly, 

concentrations in well L W-l1 D decreased from a mJX][lllIlTI PCF t.:onccntration Dr 55 pg/L since its 

instalbtion III May I 99lJ. ;1nL! have generally stayeu at low tcvel or nomlctect concentratIons since then. 

PCP conCl:lItra11Ons ill well RW-2 decreased Imtially iTom 210 j1g/L to noncietcct between May 1999 :md 

Decemher 1999. hut have sim:t: t111ctuall·d betwccTI nondctccL and 680 !lglL Plotted together, the IJCP 

c(lnccntration paltnll at the 10wcr zone wells indicate that PCP concentrations bl\"e been (kcrcasing over 

tIme in the lower zonc. /\ddition;JlIy. PCP concentrations at well RW-2 (where pumpin[l in the lower 

zone ror the groundwater mtnim Jetion has been occurring since October 20(0) have been l,,'n:ah:r than 

tIll' other two \\!ells since February 2000. and thc maxImum PCP conc!.:ntrntions detected in the lowcr 

zone historic;111y were oh",crved at wl:lI LW-4D between July 1997 to Fehruury 1999_ The rcp 

concentration patkll1s at ncslt·J \VeIlS LW -4S and -4D (figure 7) indi(;,'ltc that contamina1ion observed in 

the lower zone at tllls location does not appear to have originated from the upper zonl: at the same 

loc:ltion. 

Figures R. 9. and 10 show that fluctu(ltioIlS in i,tfoumhvatcr elevations in the upper zone reflect 

typical »casonJI \"aJ iability with ::;c3son:J1 lows dlll ing the fall months (October-November) and seasonal 

hlghs during the \\0 ~ntcT and carly spring months (January-March)_ Groundw:l1er elevations ohserved 

dunng the last three yuark'fly l:\·cnls mui..::ate historically low groundwater kvels<;ince monitoring began 

in spring. 1997 FI!!Ul es b anu 10 shmv PCP (oncl·ntrations ill the upper wne moucmtely followlllg the 

\vater Icvds In that t:one over lime in \\ l:\Is L W -2S and l.W-l1 S; bowner. hgure 9 mciicales 1]):lt no 
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cOITelation IS app3.rent between the two ill the upper zom: <It \.vcll LW -4S. In thc lo\ ... ·cr water-bcanng 

Lone. g.rounuwater Jevds trenLl ::'lmilnrly with sl:asonallluL:tuations in the WdbmeUc River .• l$ ~hO\\OTl by 

the plot of groundw;1kr elevations at T ,W-4U wIth rlvcr stage on Figure 11: howcvcr. there appears 10 be 

no corrc!atlOn betwecn PC 'P cOIKenlrations and grolln(hvater elcvi.ltions at thIS loc.:atwn As ll1scussed 

previously, product \vas ubscrn:u in well L \V-II S 111 Novl:mber-Decemhcr 200(L 

Cont:1miTlant amJ ~ro\lnJ\\.·ater le\el tremJs wtll continlle 10 be evaluated and upoa1cd for future 

quarterlyeven1s. 
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J.O FUTURE GROlJND\VATER TASKS 

Thl: third quarter 2001 event \\~l:> ..:onducll:o August U-16, 2001, Thl: groundwater analytical 

program for the third quarter 2001 includt'tJ .;ontinual ion of mOI1l1oring at wclls L W -13S, I. W -l--1-D, L \\1-

17D, and LW-l~D dunng lInpkmcntation orlhi:' gruundwatt:f interim <.I.;tiol1 at RW-2_ Thl: n:sul1s tlflhc 

third quarter 200 I event will he pronded 1II the [llml QWII"!;'r 20(J I Growl{/lmter Report 
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4.0 llSE OF TH IS REPORT 

ThIS qU<l11erly rcpurt has hl:l:1l prepared hy Landau Associate.:; for the exclusive L1Sl: of TIme 011 

Co, for specifil: application to the Northwest Tcm1inul. Services lor this pro]cl:t were cunducted in 

accordance with the Environmental Services Contract hdween Time 011 Co. and l.andau Associates, Inc. 

Landau Associates has pcrfomlcd our services in accordance with generally accepted cngim:ering anJ 

consulting standan..ls for environmental work in effect at the time and locality services were performed. 

The reuse of mfonnation, conclusions. and recommendations provided herein by Ti01l: Oil Co. or others 

111 connection with any site other than the NOl1hwest Terminal \vithout Landau Associat.,;:; wntten 

permission shall be at the sok fisk of Time Oil Co. and without Iiahllity to r ,andau Associates 

This document was prepared under the supervIsion and direction of the following key staff. 

4.) 

LANDAU ASSOCIATI::S, TNC'. 

By: 

Rebekah Broo~ 
Semor Hydrogeologist 
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TABLE A-1 Page 1 of 15 

SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

RE'fcrp.rH~e DTW (;W Elevollon I NAPL 

W"II D<1le Time Elev"l,ul1 (t1)la; (ft) (b) (ft) (e) 111ick~ess 111) NOTE:S 

ShallowWel.~ 

B' C31251\17 ~9 04 NM N~1 CQuldn'1 rem'NC cap 

o· U:1I31f97 ..2904 NM NM Couldn'\ rcmove cap 

B' 1.17116,,)7 OR 3U 290-'1 11 02 180L 

B' 1012\197 lG~:; 2D O~ 13 39 lS.1:i5 

B' 0\J27!OB 1215 ~<) 0,1 11 S" 1751 

B' 051111/98 1756 2\J 0,1 12 !O1 1(j S3 

e' 08117"dtl 1102 J~ 04 14411 1-164 

[I' 11113,198 111 74 Z\! 04 H :;8 1465 

[\' 02l16J99 1135 29')4 U 69 If) 30 

[]' 05113:90 1:, !J~ 2004 " 72 17 JL 

B' 08/21100 1221 21) 04 1S 18 13 66 

B' 12/()6i9~ 1437 :0>9(1·, 13 Of) 160.l. 

B' 02.1 1 ijlOO 10 57 l\J 04 1154 1720 

[l' O~123iOD 1731 ~\l.04 1322 11\ 32 

G' Utll29JOO 1423 2904 15 J2 1:> {" 
B • 11109100 13 31 2" D4 1529 13 is 
R' 02/1~/o' 152S )(l04 13 nR 1536 

B' 00104101 12:49 :!~ 04 1411l 1481'; 

8· OBll[),'Ul 1154 ,,804 15 tlO 1324 

I:H 03!<,c,i97 104R l\J 74 Cou'dn"t ,emOVH cap 

81 03fJ1 197 2974 CQuldrn rL'lI~nv~ cap 

131 07(16
'
97 07 ~g 2074 11 01 1873 

8, 10/211m ,t; JJ 2074 13 S6 I ti HI 

Bl 01/27·198 1210 )9.1,1 1168 18.CG 

tJl 05118198 17.55 2;) 74 \;>.76 1608 

B1 05/171913 '104 LY 74 11.':; 1', !i0 

131 11;13.'98 10 21 2974 Ie. U5 1469 

Bl 0211619'1 1333 2'1 7~ 9.59 20 '" 
Bl 0511AlO9 1!)"51 2974 1\ 79 1795 

81 01);:>1199 1219 21} 1-1 t4 B:<' 1511 

B1 I2!OGll19 1438 2\1 74 142b 1S 40 

[31 OLllG'OO 1055 ;!'J 74 12.~U t7 !;4 

(J1 05123,000 17 32 2'0174 1325 16,19 

Bl D8129100 1422 2[174 1493 1-131 

Fl.l 1 IInDiGO 1330 2>1 701 1551'\ 1418 

81 0:>/12101 1526 2IJ 74 15 Hl 1455 

Bl 061041U1 1250 <:974 lb 00 145A 

B1 08/113/01 1155 2974 1S 72 140:! 

C' U3/25i97 1:>32 288'l ~t;ij 23 :13 

C· OJI311M 113U 2889 6.16 2273 
C' 0711BI07 08:47 2889 823 20.61 
C· 10i?119( 1515 ~l:l89 10 00 1889 

C· 01C271l!8 1341 :Ill 89 798 20 !'II 

C· O;iiH119B 1F! 08 2889 9.54 to 35 

C· OBI171ge 1111 2B R9 dry 
C· 11! 13/'lFi 10 J6 28 R9 1036 le.~J 

r. . 02rlf\/,JIj 1J 5f'; iR 89 591 2298 

C' 05!IBISl!J 1604 ;'B 89 700 2080 

C' 09!21!IJ9 1244 10 e9 <11)' 

C· 12'013199 1450 2889 9112 Water In cmj,~,1' 

C· 02110100 D9.~1 21'180 U7B ;>() 11 

r: . 05123100 1{ 55 2R 119 dry 

C' OF!,;:>I)JOO 1433 211 S9 dry 
C- 11.m)Il)U 1.3 47 "888 994 1895 DI)'? 

C' 02'1<'01 150B ,,8 (l9 <l1'Y 

C' 0(;04(0'1 1325 2869 dry 
C· OB/16iOl 12.11 23Nl dry 

D 03'2S197 17 2~ 30.0~ 832 2172 

D O:V>,I I 07 1131 10114 866 2l3f. 

0 07, 11l;97 03 JS 30 O~ 104<; 1959 

:; ,~,heets\lim(1oll 'J.j;"Jlr·II-..JII,Gwl~::.1I OU.I.:Hif11Iy Evenl 10(1::.\01 Landau ASsoc;ldtes 
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G" 
G' 
C' 
G' 
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G" 

H 
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H 
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H 
H 
H 
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H 
H 
H 
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H 
II 
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J1 
Jl 
Jl 
.11 
J, 
Jl 

TABLE A·1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 . AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference lJ fW GW Elev"l;on LNAf"L 

D~le Tllne Elevalion {ft) (a) (11) lb) (II) (<:) Th'lckness (tt) NOlES 

101;>'191 

011?7Jne 

05116196 

05117/93 

, ','3,96 
02/16199 

05118199 

09/2 I 19i1 

1 ?106199 
(l~11610U 

0,,'2310U 
06129100 

11109100 

02112/01 

Of\/04101 
1.1\/16101 

Op.lll\19a 

O:'.1?5Jn7 

I):'.J31 III I 

07l1G19{ 

1012"97 
01127198 

051181'1/\ 

OPoll7mB 

1111:>196 

0211GI9\J 

OS/WI99 

O\l121 199 

12106!99 

02l1f,/00 

n51?310D 

OBI29100 

11([)\lIUO 

02112101 
06104101 

0811R1()1 

D31311':17 

07116197 
1 OI:?l IIJ/ 

011211W 

051'101198 
OeJ17198 

11113IQB 

0;>116/99 

n5118/99 

09121189 
121013199 

0211<>100 

05/23/00 
0812;)/O{) 

l11n;)/OO 

0211:>101 

05104/01 

05/11)/0' 

17 '0 

'3:]' 
17:36 

1057 
0')05 

1.345 

15 :'><J 

12 J7 

1441i 

0955 
12:5& 
1435 

n 43 

151:0 

'2:3::" 

11:46 

OUIO 

" 57 
0913 

07.37 
Ifi ;>0 

11,19 

1730 
1100 

09 :,3 

13.14 

14~O 

\ I-.~O 

1407 
10.19 

'6.33 

13:'8 
123(1 

113.(l? 

114l 
lO_~jO 

1151 

0844 

17 45 
1345 
175() 

O[} 15 

10.~4 

13-~O 

1541 
12_ l5 

1513 

1D 52 

17 20 

14:0G 

n:23 
1536 
1227 

l' 41 

D312~iIJI 1215 

03131197 11: 1~ 

071' 5197 n~, 22 

10121197 16"8 
D11i7!88 1315 

C151151~le 11) 01 

3004 

3004 

30.04 
30 (}4 

3004 
JO 04 
3D C4 

30N 

10 \04 

3004 

3004 
3004 
3004 

Jll.04 

300"1-

:0.004 

N."-

:1024 

3024 

302,1 

30;:4 

3024 
30 2~ 

:>'024 

~O 2"1-

3024 

30_£'4 

:·m2-1 

3024 
:,02.1 
:lO ?4 

:lO 2-' 

:,0 2~ 
:1024 
:..,0 ~4 

2708 
27 ()1'1 

7708 

21_Dll 
2r_Uti 
2.08 
2; OB 

2l Oil 
?7 08 
2i O~ 
21 O~ 

.!7 .08 

27.0B 

27 Oil 

:27 De 
;708 

~7 08 
;!/08 

?? fO 

29 ill 

19.70 

2970 
2~ 7n 
~-1 if) 

1327 
10_72 
1223 
13 WI 

1501 

B 50 

1\ Oll 

14 41 

1404 

1150 

1274 

147{) 

1!'d9 

H 99 

1495 
1554 

1477 

1449 

1401 
14.,0 

dry 

dry 
dr, 
dry 

dry 

,Jey 

dry 
,lIy 
,Joy 
dry 

dry 

dry 
dr, 
dry 
[J;y 

dry 

~i2 

129 

W.08 

7 'Or. 
'1 Of) 

'068 
11.801 

778 

II ?1 
1n <)1 

1\ ~Il 

946 

1134 

11138 

1181 

1257 

8.7B 

CI 0:> 
10 49 
1:< 10 

1103 

1227 

16 II 

19 3~ 
17 Bl 

lG 21 

1503 
2154 
19 (')4 
1') 63 

16 U!) 

18.S4 

1 i JO 

1534 
1455 
15D5 

15 Ufo' 
14 ,llJ 

Nf\ 

15 I!:> 

161l 
1594 

2166 
Hl 7f) 

17 (lD 

19 ~l 
11102 

16.40 
1524 

?'73 
19 :~U 
, [] lI~ 

1 G_17 

\8 eo 
17.60 

15 '03 

1474 

1520 

1" :a 
14 ;')1 

2092 

20 '~(1 

19.21 

1660 
IR ~i 
174J 

L.Jnd311 Associates 
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Well 

Jt 
.J! 
J1 

Jl 
J1 

J1 
Jt 
.11 

.11 

Jl 
J 1 

J 1 

J 1 

K 
K 

K 
K 

K 

1\ 

K 

K 

K 

K 

K 
K. 

K 

K 

K 

K 
K 

K 

K 

I 

I 

L 
L 

L 

L 

L 

L 
L 

L 
L 
l 

L 

L 

L 

r~ 

N 
N 

N 

N 

N 

N 

N 

N 
N 

Date 

C.~I17i!}t\ 

11 11:119(; 

0211 G!\19 

O~I1B189 

1I8J21/~0 

12106/<)1) 

02il RIOO 

O')I?3IlJO 

[)8128/o0 
11,U9100 

02112101 

~6'04i01 

08IH;;01 

03/251R! 

03/311'97 

07'16197 

10/21(97 

01127198 
05118/0f\ 

Q8/17iP8 

11113mB 
02},t)i99 

0,,118199 

0912119<) 

1210GI!)(l 

OLlHlIO() 

05123100 

08r~\l!OO 

11IU9,'00 

02/12/01 

D61(14101 

0811fli01 

n:V?5!97 

011311\J7 
0711(;197 

10121197 

01!271(l8 

05Jl111!l8 

08!1719U 

11'13190 

02116199 

051\81'l9 
09121![)9 

1210519\1 

02l1GII)IJ 

lJ5123100 
U1l1291{10 

11JO'lIOO 

02112101 

(If),1l'1iOl 

OB' 1G!01 

03!2~ig7 

03iJ 1i97 

07116/97 

lQ.21/Q' 

10'231"17 

01:'2719B 

05ilei\l/l 
08/17198 

11 " 3108 
02i1fij()g 

TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME Oil NORTHWEST TERMINAL 

Rele","ce DTW CoW [lcv~lIOn LNAPL 
11me Elev~ti'lIl (11) (a; 1ft) (h) (ft) (e) I hlcknes$ (ft) NOTES 

1100 

1D 10 

13 37 
1546 

12."~ 

1" U7 
1105 

j721 

14'14 

1~ 25 
i~ 2;' 

12~9 

1152 

12 OS 

0'] 32 

0800 

If\ 45 

1::> 3'1 
17 52 

1050 

1014 

1:'.55 

1530 

1205 

"':32 
WAS 

1712 

1355 

I~ 10 

1G 41 

12'20 

"'35 

1235 
1 i 40 
O,q 49 

1" 18 
I~U9 

16:D7 

1110 

1035 

nSf 
llj()j 

12.43 

1449 
0949 

17 54 
14 :J2 
1:)"45 

1507 

1324 

1210 

1148 

OR 59 
0720 

Hi 09 

H.20 

n 13 

17 70 

10,10 

()94U 

1255 

29.70 
2970 

2970 
29,() 
i070 
)9 YU 

::>910 
;,:970 

2970 
29 7(1 

2'170 

;>970 

"9 IU 

29.~.2 

2U 42 

;.:942 

2'94? 
2~ 42 
2'+ ,12 

21HZ 
Z9,U 

2>' 42 
2942 

2>142 

?fl '\<' 
29.42 

L942 

2942 

2~ 42 

2!'l42 
)()·\2 

~il 42 

2810 

<'loLl 0 
2810 
lB 10 

2~ 10 

<8.10 
.810 

2810 
2!'; 10 

n 10 

?B1ll 

2810 
2(l10 

2810 
?A 10 

n 1U 

28.W 
2e 10 

2810 

J140 

:rl4n 
1'140 

31 40 

31 ~O 

"1,,0 
J14Cl 

31 4n 

3140 

1140 

1:\ III 
11 n 
891 

1 I \ 9 

1436 

\3% 
1161 

11 78 
14 58 

1~ 30 

14.87 

'IJ 1\:\ 

I~ 48 

820 

R 40 

1lJ OJ 
1271 
10.4(; 

11 77 
1:l 3-\ 

14 :J{J 

tl41 

10.68 
13 0)1 

13 44 

1\ 1S 

1225 
1416 

1.'.8.'. 

14 3.~ 

14/2 

1~ 12 

4 gil 

5.24 

( 50 
955 
645 

971 
11 c,g 
1:J 02 

478 

76? 
1:> 30 
9 ,,1 

111 

911 

1265 

1356 
n04 

12 nJ 

lJ Go 

14 U~ 

1426 

1603 

lG 4f) 

1541\ 

1501 

10 :)9 

17 16 

17 II.' 
1409 

IS ;)2 

1.\ 93 

~O ,9 
1551 

';'-,34 

1575 

lBrn 
In 92 
I'> 12 

H- 40 

14 8J 
, II 67 

14 n 

21 22: 
20 np, 
H).J·,I 

1 G 11 

1:195 

17 65 

1608 
1'>1) 

21Xl 

1314 

1;>51 

15911 

18 iJ 
17 \7 

15 ~u 

14 :>8 

1507 

1520 
)410 

2312 

2;> B6 

70 bU 

1B.55 

2165 

1889 
1.0<;1 

15.0B 

2:J 32 

<04e 
15 eo 
18 !'>9 
20. 97 

18 99 

1~ 44 
,,, 5-1 

15 OR 
IS ::12 
14,H 

\73b 

17 14 

Hi:.JJ 

1 J ',4 

14 92 
IS 41 

1500 

f.i ;;or, 

1:\53 

175:'1 

I 20 

001 
o OR 
001 

001 
un 

l-ydrOGirhon odor. produd 

Li'lh1 IJrown color: thic:k LOaling on prob" 

Nfl product· siron,] p~lro\eurn odor 

No product· <;trong petroleum odol 

Strung petroleum UdOf 
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LW1S 
LW1S 

LW1S 
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LW1S 

TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW FIElvation LI~APL 

Time Elevallo" (It) lal (ftl (b) (ttl Ie) Thic\(nHs$ 1ft) NOTES 

0:',1111/99 

0\l121i!!9 

1210ti/99 

DZI16100 

05123100 

08/2~1(1(l 

1110~IO() 

C2l1210 1 

ORI04101 

OBI161U1 

1447 

11 23 
14 on 
10 10 

1624 

1307 

1216 
1549 

11 31 
10:2') 

03125i97 1145 

03131/\J7 OB:S;; 

1)7116197 07 15 

10121197 16.0!J 

101231"17 11.25 

I} 11:'7198 1 I 09 

1)511B1lm 17.111 
08/1 ihJ8 10.37 

I '113198 O'l 46 
02116199 12_5< 
05IH\i')~ 

OQI?1199 

1?1061~9 

O?11G!(}O 

O~123100 

06129100 

11109100 

0211 XD1 

0"104101 
Oill1GIO1 

n'Jl25!91 

03131197 

07111;)/97 

10121197 
10122./<17 

01127108 

05/1 Bi\!~ 

0511 (I'.)B 

1111:11:38 

0211619'1 

051181Q9 
ogl21199 

1 ?/ot;tgg 

0211 BIOO 

051lJIOO 

OBIZ91(1{1 

l1fWIQCF 
0211210 1 

(lBI041l)1 

OR1161l)1 

03131197 

07116197 

10121/\!7 

01127198 

1J~lle/98 

OBfI71')R 

11:13'')3 
n:>1161\)l! 

0:](18189 

0\1121199 

12106199 

14.4] 

1120 

1355 

10.08 
1£ 21 
13_04 

1224 

1541:i 

1127 

1023 

11_42 

08.52 

0710 

1604 

IUS 
1H)5 

17:16 

10:35 

0') 44 

1249 

1440 

"-17 
13:53 
10·0n 

'" ,9 
13.01 
1<:'::3 

1 S 45 

1125 
10.26 

11.12 

0815 

15:53 
13 on 
17 40 

10.04 

1U 02 
1324 

1538 

12 In 

1433 

31·;0 

3140 
j140 

3140 

.>140 

3140 

3140 

314{) 

3140 
jl-10 

29!;)(} 

2\:1 9(} 

;':995 

29 ~8 

2'"l06 
2q 96 

2996 
a% 
29.96 
29_96 

2~ ~B 

2'l fl6 

299G 

2l! 9D 

2996 
2996 
29 nf} 

2(1 'lB 

2996 

2Y\IG 

103G 
jO 36 

30 J6 

30.3G 

30 :l6 

.1035 

:\035 
JO_36 

3036 

30.36 

3" :l6 
,1:1 35 

303G 

:J() 3" 
:JO 36 

3036 

3036 

:'iO 36 

:\03G 

~O JG 

17% 

279G 

:U90 
27 95 
27 95 
27 ~6 

27 96 

27 gG 

U% 
2.796 
27 "6 

i57'l 

173'l 
16 'i7 

1551! 

1542 
1{ ~1 

1B 23 
17 64 
1758 

11'108 

12.88 

1294 

1~ 02 

1~.23 

1521 
13 87 

13_ClI'I 

1582 

1563 
12 li1 
1468 
16 DB 
15_41 

1451 
151!> 
1(21) 

15_91.1 

lG.31 
16_26 

IF. 75 

13 Sf; 

13M 

H ~S 

1~.lU 

15_,,9 
1448 

15 ~,il 
16 ?7 
17.01 

13.01 

1:>13 

16.51 

15.1'.1'1 
15 OJ 

15.64 

lB.oB 

1 r.50 
1671 
16_6B 

1715 

665 

1'-14 

1102 
87;') 

915 

" 67 
1276 

6.60 

8 ~2 
1220 
11 af; 

1~ 04 

14_02 

14.$3 
1571 
14 'lil 

1~ 79 

1319 

n 7G 

1382 

1332 

17_DB 

17.02 

16 Oil 

1473 

1475 

jo 09 

1688 

1~_15 

13 :17 

1710 
I" 3-3 

1J B' 
1~ 55 
1545 

1481 
n71 
noD 
13_GS 

1370 

n 21 

Hiel 
16_82 
1583 
1486 

l~ 67 

15BB 

108 
1409 
13 35 
-If. 76 

I~ 23 

13 B~ 
1445 

15 ~4 
14_12 
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!~o prlJOLIct 

Tr"':8 product 

Hy<Jm&,rbo~ odor. produci 

1.19111 CO<l1ing on wube. light broVin colllr 
NQ producl . ~t"",y petroleum o<lm 
rJo ?rO(ll1cl - ,;!rong pelroleum OrlUI 

Trace 01 product on prohp. 

St.","·" 01"1 probe. siru"g pelroleum odor 
~lrong gasoline mlur 

~lrong pelrol"UIl1 lOdor 

Tr .• u, of pr'X"lucl 0" surface 

Trace l-llUOU 01 

No pr",Ju~t 

H"hUCJr\Jon odor 
I i>llli cCJaling on [lruue; IIglll brow" color 

No producl - 0,\""'9 pe1roleum orl", 
No product - "lro"9 pe1roleum orlD' 

5;lIyht 5heen on probe. flU product. strom1 pl!!mle\lm odor 

SIllJlfg yasoll"e ncor 
Strong petrolcum udor 
Sirong odor when cap removrd 

FII", uf DiOdllCt 

Slrong Detroleum [Jdor. no produc' 

No prorim;! 

Tr"w ~roduGl 

L.:mdau ASsvcii3tes 
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TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 • AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Refer('nce OTW GW Elevation I NAPL 

lime Elevation 11\) (a; (It) (b) (/tIle] 1 h,cknes$ (fl) NO I ES 

11)" ~O 

17·Hl 
13 58 

1317 
15 :1:1 
12;!~ 

11 :)7 

1222 

1127 

0833 
1704 

D?fi 
1,., 02 

1051.i 
1032 

1342 

1545 

12·34 

Hi 11 

10 :JII 
17 24 

1412 

13 04 

Iii 30 

1234 
11: 45 

OY 20 

0740 
1625 

1200 

1712 

11 07 

0956 
1316 
1S,D3 

1144 

141Y 

1031 

1G 55 
133') 

1253 

Hl3t1 

1206 

11 14 

12"29 
1135 

0853 

lfi 16 

n 36 

1605 
1109 

1038 

13 16 

1601 

I? 40 

14·1/ 
U956 
17 51 
1431 

1345 

1~ 1:J 

?7 ~5 

:?7 \'0 

2f% 
27 ~16 
27.% 
:l7 06 
?7 [,6 

2'J ~jA 

?956 

29 ~f.i 

:!Y 56 
2956 

29.SR 

2956 

2n 5G 
2~1 !j(i 

L856 
2956 
29 S5 

2~ ~6 

2~ ~li 

L~ 56 
2956 
29 sa 
29,,6 
2956 

3026 
30 :L(; 
3J ::6 

3026 

3D 20 

3026 

~O 25 

3026 

;'026 

JO 26 

3026 

::Ill ?6 

30213 
]U 26 
30.26 

3026 

·3026 

:\0 2ti 

3079 

3U 79 
3U 79 
30.7<) 

307'1 

3079 

3079 

3(J 79 

JU 79 
JD79 

307'1 

30.70 

3079 
3079 

JU 79 
:,070 

307<) 

042 

10,,2 

1251 

13 ~[j 

1252 
1277 

13 45 

e 01) 

8 3~ 
1005 

12 i / 
1U JS! 
1178 

1338 
14 ~7 

827 
10 bJ 

n 95 

1354 
110R 

1~ ;"'[r 

1423 

I" 00 
14 52 
\446 

1277 

1466 

155t1 

I ~ ):J 

1G DB 

17 30 

17 ~A 

1:\ lD 

1543 
1 161 

1708 

151'14 
1(,71 

1778 
111 17 

1708 
17111 

1830 

10 57 

10 S<1 

1:' d9 
1e, UO 

1290 
14 I') 

15 ~4 

1655 
10 ~,) 

n 12 

1 G lIO 
151)4 

1.0, "l4 

14 eo 
Hi :)5 

Iv 98 
.6 'i 1 

18 <;4 

17 4-1 

I~ .15 

14 70 

1;)1-1 

Li 19 

1451 

;;1 50 

Z1 n 
10 '01 

1819 

19 II 
~ -l /g 

1 [, 1.~ 

1509 

21 2g 

lH U3 

1~ 61 

1e; 02 

10 JB 

1727 

15 ~3 

145(, 
1~ 1j4 

10. 10 
14 JO 

17 ·19 

15 Con 

H~8 

1 r) I ~1 

1'1111 

12 ['6 

1230 
17 It) 

1483 

12 tiS 

13 18 

14 J2 

13 SF> 
12411 

120ll 
n 18 

1;,' J5 
1 ~ 87 

2022 
1~% 

1/\ ,,0 

Eli\) 

1/ Ug 

1E) 60 

1525 
1424 

2020 
17 51 

1'1 ill 
Ei 15 

17 25 

1444 
l:J ,U.1 

1428 
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TABLE A-1 rage 1\ [JI I::; 

SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

R"tere'1ce DTW GW ElcW11,orr LNAPL 

Well Dele Time Elevdtlon (11) (9; (Il) (b) (H) (e) Thicknm;s 1ft) NOTES 

IW:,S 06104101 13.23 Jo.79 11;;43 143(i 

LWSS 0811<i/Ol 12'07 :),079 17.03 13.7(i 

lW(S 0313119f 1105 26.10 ti 75 2135 

LW1S 07116197 08:05 26.10 ~ G2 1\1 ·\8 

LW7$ 11)1~1197 11\ 45 28.10 1126 10 64 

LW7S 01127/98 1 ~ 47 2B 10 13.115 19.25 

lW7S 05118198 1 f -16 2R 10 1034 1771'. 

LW7S 061111'1f1 '0.45 'B.l0 ) 185 1&.,5 

LW7S 11113198 10:12 28.\0 '2.I1U 15 :'0 Str01l.1 'lasoione odor 

lW7S Ol.l1Bm:o; 13:53 2ll.10 6 Bl 712\! 

LW7S r..SI18J99 15'23 28 10 914 lB.\Jti 

LW7S ["9121199 1203 28.1(J 1237 15 (:). 

LW7S 12.'06199 14.~7 2810 1200 lG 10 

lW7S 0211&/00 WAG n.H) 1)61) 1850 

LW7S 05123100 17:09 2B.1O Hl 70 1740 

LW7S ORr':'910U 13.53 2B 10 12.64 15.46 

LW7S l1r'D91l!O 1314 2a.l(1 13.:.16 14 r'4 

LW7S ()2i12JOl 153;) 2B.l0 120;4 1~ 1(> 

l.W7S 1)(;104/01 1217 2B 10 1287 1523 
LW7S ~81161(11 1,.,13 ?B 1U 13M \452 

LWBS U511[119~ 14:~~ 11 :>B 14.1'\4 16 4~ 

LWBS 09/21199 12',4 312B 1684 '434 

LWSS 12101'\199 14.40 3128 1563 14 t'ic, 

IWBS 071Hl!I)O 1016 31.28 1518 1618 

LVVUS 0512:J1(lC! 17-47 31.28 1~, B8 1540 

LWBS 081,:0;100 1476 31 2~ 1706 14 22 

lWSS 11109100 13.32 31 ?B 17 55 D71 

LW8S 02112101 I ~S!l 31.26 17.24 14 G4 

LWf.S 06104101 1]05 3\ :,:8 17.14 14 14 

LWSS rtRI16/UI 12.00 31.26 17. iD 13 e.8 

I W9S 05111\/99 1457 ::\',04 lq S3 114il W8'"=' lev,,1 "pp()'ars 10 br. It\ore represenl"flVf> of lower ~~n" 

LW9S OS/21 199 1136 31 04 dry 

LW!)S 12105/Y9 1413 31.04 19.G4 W"iFH ,,, "'ndr~p 

LW9S 02!1 (;/00 1021 31.04 1959 W,',ler In endCilp 

LW9S Oo;/23!OD 1639 3104 dry 

LW9S 08129100 132B :'.104 dry 

IW9S 1110~100 1242 31.04 dry 

LWllS 02112101 15.12 Jl.04 dry 

LW9S 06IU<lI(JI 11'SO 31 04 dry 

LW9S 011116101 11 01 3104 dry 

LW10S 051Hll99 14 S9 3075 17 24 13,1 

LW10S 09121199 1 I :;s 3075 1913 " 62 
LWlOS 12106n9 14:14 SO. (" 1B 54 12.21 

LW10S 02116100 lU:26 30.75 1762 1313 

LW10S 051nlOU 1&41 3075 1825 1? 50 

lWlOS Ofll291QO 13:30 30 i5 dry 

LW105 11109100 124:; 30.75 dry 
LW1GS 02112101 16.14 307!l dry 

LWHlS Ut.104101 11.:>3 107t> dry 

lWIOS 09/16/01 1'03 ?,O 7:> dry 

tW'1S (151181')') 1,,10 ?'l10 1147 1763 

LW11S 0912119<] 11~1 79.10 \473 14 87 

LW11S 12/0fimg 15:05 79.10 1400 I~ 10 

I WI'S 02;11:;/00 11'01 2[1 \C) 1194 17 16 

LW11S 05.'23JOU 1101 2910 n01 1609 

L VII 1 1S 03WUOO 14 ::.5 2910 1451 n59 

LW11S 11109100 1336 2[>10 154B 1392 (J 37 Fire,) occurrence Df "roouet i" well 

LWI IS 02J12101 1 ~ 1I:l 2910 1452 \4 4B r~o DfOduU 

LW11S 06104101 1312 2ll to 14 6~' 1445 

LandoW I\s!'.0ctales 
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TABLE A·1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Refer{'nc" DTW GW Elevation I.NAPL 

Tllne Elevation (fl) la: (tl) (b) (ft) Ie) Thickness [ft) NOT\::S 

1(j,,1 

13 J7 

120.1 
Hi 3(1 

\1 OR 
l11J 

08 S-I 

(,o\ nl 
lA 01 

14 15 
1:; 18 
11 21 

1(148 

1411 

\617 

1? 54 

1.01 58 
09 J4 

II'; 06 

1417 

,] J\i 

I~ 02 

13 35 
~2 2D 

1001 

D'lOf) 

1758 
HU7 
W \5 

1\ 18 

10 ~f\ 

I~ OR 

1612 
1:1 52 

1456 
0941 

11\ 03 

1415 

13 ~J 
1500 
1332 
t217 

095(') 

01159 

IS 03 

1420 
11021 

1 124 

10 <;1 

1414 

III 20 
I::: 57 

1'000 
0946 

1810 

1~ 50 

13 ~B 

Ie. 04 

13 37 

~[) 11 

:\011 

3011 
jl] 17 

3017 

3017 

29 J 1 

1~1 41 

?041 
?941 

2t>41 
29.11 

2941 

2941 

29 ~1 
2\} 41 

d'J 41 
2941 

2941 

2941 

2941 

2841 
;,;,J 41 

2577 

2577 
2577 

2077 
;1511 
2!J 17 

2577 
2577 

2577 

?f> 77 
2J.l7 
~S.77 

2577 

2577 

2577 

25 Tf 
;671 
25.77 

2907 
2907 

2907 

2907 

21)07 

28.07 
2907 

2907 

2(107 

70.07 
nU? 
28 U7 
2907 

2907 

2907 

2907 
2\! 07 

15 -18 

1723 
,,0, ?7 

1R 75 

18 Zli 

11::\30 
1881 

" :"1 
G 01 

728 
olIO 

(lIl3 

R14 
Il 101 
321 
E.OO 

8M 

() 98 
·lll6 
(j 1\3 

567 

91'1 

8M 

840 
9 44 

13li 
j 91 

4 OJ 

126 

3 :11 
H15 
514 

045 
324 

533 

:0. 67 
1 [/1 

:J 72 
540 
5.94 
4 f):' 

~.JLJ 

() 93 
708 

51 I 

r, 57 

7 ~U 

1 ~1 
·154 
() 20 

810 

A GO 
55U 
G (;4 

3 ~1 

Il 78 
7 .~.q 

13 8A 

I': 8,\ 

1 190 

1 f 4? 

II fll 

1187 
11 ;1(, 

;><l90 

n GO 

n1J 
20 :II 

227'"Y: 

21 ;'7 
;,080 

)(; 2U 
23 ~. 

2081 

22 J.~ 
?~ 45 

20 r4 
20.02 

213'1 

.2101 

F197 

2~~ fi1 
;'11 ~G 

21 ,4 

~4 !'-1 

::'(1 II~ 

~() 6~ 

;r~ 3~ 

2',!..~J 

'::044 

~21n 

:'::l ~6 
no~ 

)0;)1 

1983 

2125 

20M 

\!J 81 

n57 
n 14 

,il 99 

2J 96 

Z2 50 

,'I ?7 

?115 
;'& ~~1 

:;287 

<'077 
~2 47 

2~ 57 
;,~ \3 

;'0 m.i 
:')).29 

.:168 

21 24 
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TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Relerence OTVI' GW [lev;;l,un LNAPl 

Tim~ Eleva"on (!'Ii {a~ (ft) (b) (tI) (e) Thickn~% (ft) NOTES 

LW103S 

LW104S 

LW104S 

LW104S 

LW104S 

LW1()4S 

LW104S 

lW104S 

LW104S 

I W1045 

LW104S 

LW104S 

L'N104S 
LW104S 

lW104S 

LW1045 

LW104S 

LW104S 

LW104S 

RW1 
RW, 
RW1 

RW1 
RWl 
RW1 
RWI 

RWI 
RWI 
RWl 

RW3 

RW3 

KW3 
KW3 

RWJ 
RW., 

RW3 

RW3 

P71 

PZ-1 

PL-1 

PZ-' 
PZ·1 
rZ·1 

Deep. Wells; 

oe l l GIUl 12 23 

(1;';131197 10n6 

07l1GI87 08 S4 

1 Ul21197 16/2 

U112719B 1400 

l)SI1~IQ5 1511 

06117.1[)3 11 15 

11'1.119B 1041 

02lHl199 \4.03 
05i'~199 16(11\ 

[)9!<' 1199 1;>48 

i 21U6199 14.:.4 

02116100 09.;)\! 

05123/00 17 59 
OBI2<lIOO 14.43 

111011100 13">1 

1)211 LlO 1 1457 

JGlI.J4I01 1330 

08/16101 1Z~15 

0511319') 150& 

0912110/) 11 46 
12J(lR1rJ8 \4-43 

02116.'00 10:33 

051231UU 17 41\ 

011129100 14 28 
I I 109100 12:;1 

02/12101 Hi 44 

06/04101 13.17 

OBIH9101 1055 

12.106109 15~24 

02/15100 1037 

n!1I23I()O 17.2A 

Otll29100 13 4~ 

11109100 13.U3 

UZ!I2fOl 1 0 2~ 

06/04101 12 . .30 

OBI15101 11:44 

0512:>'10 0 17 47 

01\129100 14 30 
1110WOO ,;> 55 

02112101 1612 

06104101 1320 
0811l,1D1 11.17 

B2 081111!l3 10·02 

B2 10116193 1332 

B2 III 1 719:! 13 32 

B2 12117193 1259 
82 01/17[94 n 12 

62 U2;18/94 1420 
03'18194 1:: 59 

0411111'14 14.42 

05[18194 1522 
Oii/171~4 14 ",4 

07/1 Y/94 OQ;>O 

Oal17r94 0735 

\19/16194 01 ~7 

101171<)4 0803 

11 i?1l9-1 1151 

2907 

2657 

2657 

2657 
2657 
28 =7 
:>I'i." I 
26 bl 

2657 

2651 
2657 

2657 

2fi 57 

2657 

20 ~7 
~657 

2657 

26 S7 

2657 

~1 46 

:>146 
31 ·1(; 

3146 

3146 

31.46 

3'45 
3146 

.11 <lG 
31 ~(j 

)996 

29 fi6 

29.96 
2906 
20) 'lfi 
2() Q6 

?";J.96 

2986 

231J4 

21;).04 

2804 

2804 

211 04 

28.01 

3031 

JO 31 

3031 

3031 

10 :ll 
30.0,1 

3n .l.1 
30 ·.<1 

30.31 

3U jl 

30 ".1 
3011 
30 _11 

30.'1 

3U .c o 

Ii 07 

3 "" 
5.11 

5.7\ 

2 (\4 

5 17 

6 64 

5.7/ 

2.11 

~ 97 
{HI 
5_00 

3£1 

561 

703 
74B 

G_~8 

564 

75e. 

15.70 

18 ()? 

17 73 
1flH 

11 US 

HU9 
1867 

18.30 

lB.2:' 

14 ?O 

1 \ ilB 

13.02 
t4.88 

1558 
15.13 

150') 

1~ 71 

14 ;>1 
1533 

151>8 
15.30 

15.29 

15.G4 

2544 

2<; 75 

25.;!3 

23.1:18 

23.g9 

2373 
2315 
2435 
22,12 

??90 

21 3~ 

i~ ;;:2 
25 BCI 
2541 
;>4,,6 

2000 

2.~ 02 

20 B5 

2081) 

23 73 

2140 

1993 

1985 

244f\ 

716C 

1938 

21St 
22 9f; 
2095 

194<3 

1008 

;:>028 

19 \JJ 

1901 

1~ 7G 

1344 

13 7:'1 
15:'1) 

1437 
13_ \] 

12/9 

1;) 16 

13 24 

157B 

'801\ 
16 <)4 

150B 

1-1.38 

14.83 

1487 

142? 

13.33 

1271 

1736 

'214 
1275 

12.10 

487 
;; Of; 

50e 

1\ 43 

1\ 32 

G ~:j 

7 16 

59& 
7 10 
741 

5 <13 

~ O~ 

~ 42 

435 
57S 

Pagel" oil" 

L::lndau Assor:iates 
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Well 

82 
El2 
[32 

82 
B2 
82 
1>:< 
82 
El2 
82 
B2 
1',2 

tl2 

82 
02 
£32 
8? 
82 
82 
132 
82 
8~ 

87 
B2 
82 
02 
82 
B? 
Fl2 

82 
82 
B2 
82 
F12 

62 

tJl 
82 
82 
B2 
8:0' 

r,lA 

~lA 

G1A. 
C1A. 
CIA 
r;IA 

G1A 

G1A 
G1A 
GIA 

G1" 
(; 1;\ 

G1A 
G1A 
GIA 
G1A 
CIA 

Cll\ 

(ilA 

J2 
J2 
J2 

TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Relefet1Ce [) 1 W GW EI"vJllon LNAPI 

Dale Time i:lev",ion ItI) (,,; (tI) [b) If I ) (e) Thick,H,,;5 (H) NOTES 

1211919 .. 

C11189'> 

021211':)5 
03121/9:0 

()4il011JS 

ORll\Jlllc; 

07,1 17195 

U3121
'
% 

~Y:.V22·'Q:l 

11120,'llS 

12/0"ltJ~ 

1 ;J/19rYCi 

01Wj/~16 

(12
'
20,% 

031101% 

0411'1,'% 

07122N0 

03120'% 

(\9Uol19G 

WIL8,'Q() 

1~13it)G 

03:2'i197 

O:>i31;~7 

07116197 

10:<:1 "J7 

01l271'l1l 

O'il 1 11/91\ 

!l8117/98 

11/13;,,6 

02/1 G/99 

U!JI1S"99 

09121 i0~ 

12!Ofi199 

0211£)100 

05:2:;;00 

Oe129/00 

11109100 

021 1 IID1 
06104/01 

()HllG,'U1 

0312sr97 

03131197 

01116197 

10121/'17 

0'127:98 

o5118i9tl 

08117198 

11/13.:98 

U2/16/0-9 

05111\109 

(11)1/ 1199 

17106/98 
(2)1(>.'00 

f)'jI23100 

1)~129jOO 

11109iOO 

0211?'01 

Of\104/01 

0811(>i01 

11 lU 

'1 HJ 
\j2J 

1) 05 

12:48 

13 ~i\ 
1:1,,5 

07 ;)3 

Olj 28 

Ui" 57 

OB 2~ 

072G 

08 ~R 

10 ~2 

O\J 23 

1153 
1.:1 24 

I .. ;>0 

0811 

110\J 

1U 47 

1202 

0927 

0745 

1630 

120li 

1754 

1023 
1017 

1:\ 34 

15 "U 

12 H! 
1439 

1056 

173:"1 

142() 

13.28 

1~.27 

13 04 
11 5.~ 

11 55 
0')11 

0733 

15 HI 

1146 

17.31 
1007 

00 &4 

1314 

14 51 

1129 
1405 

10 III 

1631 

1313 

102 
1601 

1140 

1052 

n312~i197 12111 

031Jl197 \ \ 21 
117116j{17 0824 

30 :;1 

30 :l1 

3031 

3U.31 

:JO 31 
0031 

3031 

30.11 

:1031 

:10.:11 

3U 31 
3031 

3031 

3011 

3031 

3U 31 

JU 31 

3031 

3031 

30 :>1 

3C 31 

;J(j 31 

JU 31 
JD 31 

30 :11 

3031 

3031 

31.1 31 

;1031 

3031 

3D ;";1 

In 11 

30 31 

:l0 31 

JO 31 

3031 
c,() 31 

:1031 

30 :31 

30 Jl 

:::972 
29.72 
2972 
~n 72 

29n 
~9.72 

29.72 
2972 
2[) 72 

/9 U 

2\l U. 

2972 

2972 
2972 

2'172 

287Z 

29 f2 
;':9.72 

29.72 

2965 

29105 

2'165 

2182 

1893 

17 12 

;>037 

71 ~1 

19 JU 

2272 

2442 

25.2,~ 

2~ 02 
13IB 
Eit>1 
164B 

1053 

1661 

1fl 20 
n2~ 

2343 

2430 

2376 

1670 

15 8~ 
101.\.11 

1!H11 
2) 56 

1932 

18 RO 

7438 

2~.33 

HI 64 
1904 

2534 

20 :'5 

2057 
:'>0 \!9 

638 
25.31 

24 R? 

24M 

26 7~ 

11 t\4 

1428 
1894 

2244 

1~ 42 

1BO;, 

~3 35 
<,459 

1828 

Iii 42 

24 ~2 

19 S;! 

I\J 81 

2008 

2.1 36 

24115 

2408 

;'410 

2S 51 

l"U 
, .. 38 

~9 2~ 

8,W 

1138 

13 19 

8 Q" 

910 
1101 

7 G8 

089 
c,03 

82') 

It, £)B 

14 7·1 
13eJ 
19,,$ 

13 70 
14.1 I 

11M 
6 ,~tl 
G 01 

G !35 
1361 

U4fi 

15 ~o 

10 ~u 
G.15 
H199 

\ 1 51 

503 

493 
10.1;;1 

I 127 
.\ 97 

1086 
CI 74 

~ 32 

-183 

::OliO 
569 

5 -'1.7 

:'. ~6 

1483 
1544 

1lJ 7B 
728 

11 V) 

11 fi7 

637 
~13 

11 44 

11 30 

5 ~o 

<J <;0 

r, 91 

964 
~ 36 
487 

564 

51» 

421 

1"1 '13 
l~.~U 

1037 

Pepl"",,:d lod< ~nrl t"\:)lng 

L rindau A::;socia tAS 
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Well 

J':: 
J2 
J2 
Jc 
J? 
. .17 

J2 
J2 
J2 
J2 
J2 

J2 
J2 
J:< 

J2 
J2 

J3 

J3 
J1 
J3 

.13 
J3 

J3 
JJ 
J:'. 
,11 

.13 

J3 

J3 
J3 

J1 
n 
.13 

J3 
J3 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
u 

R 

f.! 
R 

R 

R 

R 
f.! 

TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Referen<oe DTW "W Elevation 
Date Time Elevation {Ill (a; 1ft) (b) 

1 Q/2~ '97 
011271(11\ 

05111';198 

081 17.19S 

1111319tJ 

02116199 

17 00 29 GJ n 02 

1:>-19 Zg GS lP, Gil 

1800 :<llG5 HI14 

1021 ;':9&:; 2:;! 70 

10:211 2965 l464 

n 40 29 fio, 19 00 

051HIIS'9 1546 

01l121!99 12.30 

12106199 1 ~US 

02115100 11 07 

05/2:'.100 17 28 
Ol:\/291UO 14 15 

1110'.)100 n?6 

02112101 1523 

UGI0410 1 13 [)l 

08116101 1151 

03/251'17 LUO 

031311!l7 1125 

07116191 082"> 

10f211lJ7 17n? 

01/:<7/9B 13 21 
[)::,118191l 17:'tl 

08l17JCJ8 10:a 
I 111 :l108 1CJ:26 

02115199 13.41 

05/18199 1,):41'. 

09111199 1231 
12106190 1 5 Oll 
02116 100 W'Ol 

05123100 17 29 
08/29/0[} I 4. 17 

11!09J(}Q 13.27 

D2I12101 15 24 

OGIU4101 12.H 

OBil &10 1 1 1~U 

U3125197 1 ) 40 

U313l!':17 oeAD 

07116197 Ul 05 
101:11191 16 (11 
01 127M3 1103 

OS/18198 17 14 

U8117198 10.13 

1111319A 09'31 

O?J16199 1245 

0.'''18199 1436 
09121199 11 09 

1210(;199 n 48 

U2I16/00 1004 

0512310() 11';:' 5 

Oel2!'l.IOO 1~ 56 

l1m9/00 1218 

02/12101 15 '52 

06/(WDI 11 22 

0811(;101 W 22 

03iZ5i91 11 ,'\6 

0:>131197 DB 43 

01l16!97 071)0 
1012 WI7 10 !;6 
01l?7I98 1057 

O'>i I B.'\l(l 17 1 S 

OiV1/1\)8 10 17 

2'1,,5 
~rJ b~ 

?96S 

29~5 

1965 
2965 
;>965 

2'16;; 

;>g 5!J 

29.{;5 

29.~'~ 

295il 
2958 
2~ 51'1 

2c> . .,8 
?~ 5S 
)9 Stl 

2958 

28.58 

29.58 

2951'1 
2]58 

;>9 "tI 
79~S 

<'"958 
29.0.8 

.2958 
2'153 
~g t>B 

3203 

32 U3 

3;'>.03 

:>2.03 

320:1 

32 OJ 

3? D3 
3:0'.03 

:>~.OJ 

3203 

32.03 
3203 
3203 

3203 

3203 

3~ 03 

3203 
320:'1 

320:'. 

JO 47 

3047 

:0.047 

30,47 

30.47 

304i 

'Y147 

1840 

;>473 

10 b:> 

19.~" 

20 Jj 

.'4.57 

2466 
23 '12 

24 1/ 

?551 

14.70 
14 U3 

le.!!l 
21.37 

18.n 

17M 

n.12 
2'1'4 
HU2 
1iJ 01 

24.12 

19.31 

1!l50 
198b 
)·105 
2424 

23.45 

2362 

2498 

17.01 
11\ 39 

Z1 n 
n.n 
20.51 

2025 

2542 

2649 

20.25 

£1.23 

£6.<2 

21 '10 

22 71 

2218 

2649 

2{ 01 

:<i.i 12 

250B 

2758 

15.56 

14Mi 

20.17 

225·1 

11198 
ltl73 
2393 

[ft) (e) 

6 1\3 

1096 

1151 

5.11::i 

~ 01 

1065 

1125 

492 
1012 

(176 

932 

<l9(l 

499 

5.73 
0; 46 

40B 

14M 

155C> 

I [).~7 

f21 

1 130 

11.74 

6.41\ 

544 
11.26 

I I S7 
546 

)027 

10.08 

~72 

553 

" 34 
Ii 13 

5% 
4.60 

150;> 

15 6~ 

1r. 10 

oHm 
, 1.52 

11.78 

6.61 

554 

117B 

lU.80 
~.81 

10.13 
9.112 
9115 
554 
5 O~ 

5111 

:; 95 

4.45 

14.91 

',5.62 

10.10 

1 <)3 

11.49 

I I 74 

ti 5~ 

LNArL 
rhickness (ft) NOTES 

No pfoduc1 

·~t 10eI5\tlmeml\walerlvf'.G\J!,'r-._~~1 U'clar1erlv FVl.:"TII 1(1; 12/01 

rilq~ 10 0115 

Landau Associatos 
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Well 

R 

" R 
R 

R 

R 
R 
R 

" R 

R 

R 

LIN1D 
LW1U 

lWID 
LW1D 
LW10 
LW1D 

1 WID 

LW1D 
LW10 
LW1D 
LW1D 

LWIO 
I WIO 

lW1D 
LIN10 
LW1D 

lWl0 

LWtO 

LW3D 
LW30 
LW3D 
LW3D 

LWW 

IW3D 

LWJD 
LW3D 
LW3D 
LW.1n 
!.W3D 

LW3D 
LW3D 

LW3D 
LW:m 
LW3D 

LW3D 
LW30 

LW40 

LW4D 
LW4D 

L'N4D 
LW4U 

lW4D 

LW4D 

LW4D 
LW40 
LIN4D 

I W4lJ 

I W4D 
LW4D 

TABLE A·1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 . AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

R('lr",mce OTW GW [Ievation LNAPl 

p<><:](, 11 of 15 

Oat" Time E'l"viliion (il) (a; (ft) (h) 11\) {e} Thdness (it) NU IES 

11.'13·,m 

02!IG.'~9 

C~ill iV<)9 

O~ll'21 fO~l 

l1i06iC)() 

021\f}/00 

05.'/TOU 

OS/Z~l/OlJ 

1 t'U91()0 

O~'l2JOI 

OoiO,lJOI 

08.'11\(01 

831311'17 

07!HlI97 

10121!\l7 

011U'9S 
05/1srt;,S 

O(l1171'CJ,~ 

11113,'fl~ 

n?JI618~ 

05/11:\199 

O~i<li9'1 

1.-,06/9<1 

OZ'11)100 

0512:".100 

O/II29,OU 

11/U\l/(iU 

02112101 
Go/OJI{J1 

0811RIOI 

O:lIJ 1!\J 7 

07illii~ll 

IlliZI lSi? 

01J2710H 

0!S/18I0H 

0111 171111:1 

l1i13J90 

OZl1619,' 
05118 10)'1 

09121199 

12/ofiJ9U 

02J1(i100 

0:'123/00 

Util~9100 

11/00/00 

02/12101 

Ofi/Oil101 

08110/01 

09.3fi 

13 n" 
1437 
I11!.i 

n~G 

1012 

1£':17 

12 5~ 

17 ~O 
15,,4 

1136 

1035 

11 11 

US 12 

HiS5 
1:H17 

1739 
\(J 30 

1001 

1:>21 

1~ 16 
I? 12 

1.134 
1049 

1719 

13 5') 

1:\20 
15.3" 
12D 
1138 

1 I 4'; 

05 :>1\ 

17.07 

13'JO 
17 35 
10 :24 

0903 

1141 

1~.J{3 

1040 
1445 
0954 

1440 

j'iJti 

1511 

1235 
1147 

0:1131
'
97 0'" 18 

07l1bl97 

10/21/97 
01,.271£\1'; 

051181,lR 

ORJ17iPt5 
l1i13i,W 

OVlb19'J 

[j5/18/9~ 

09121J!)Q 

(\742 

1627 

I 1 ~,6 

li33 
10 18 

091>7 

n 17 

1504 

1141 
12JOfimn 14 18 

n;>llblUU 1(13{J 

05i:!:jIO() 10'54 

3D 47 

3047 

.10.47 

:'.0 ~7 
:10 ,11 

JO 47 
~Jl) 47 

JO.47 

JO 47 

3047 

,'(J·H 
3041 

2B Jl 
2tl31 

;:831 

28.31 
28 :\1 

2:'\:11 

:!1J 31 

<:831 
;2831 

28'l1 

21\ "1 
21l:>1 
~~ 31 

~5 31 

28 :11 
2~ ~1 

21131 

3080 
JO [10 

3050 

.'l'J 80 
3~ 80 
3U SO 

30 80 
3080 
30 flO 

3060 
~o 80 

JO.80 
3080 

30 RD 

~() 80 

3D UO 

JO e.D 
3D 80 

3017 

)017 

3017 

~O.17 

30.17 

3017 
3017 
)0 Ii 
3017 

3017 

3017 

3017 
3017 

2~.11 

1879 

19 G4 

2453 

2n:n 
2(155 

20 G·' 
2497 

2S 47 
2446 

24 !'i:l 
21) D2 

1271 

17 tic. 
2\ ~9 

11 06 

165:'1 

21 PrJ 
2277 

17 JU 

Hi 76 

2291 

18 on 
1,9 16 

1,962 

2L.Hl 

:::223 
223A 
2373 

193U 

2U09 

23 36 

2166 
IS) 21 

;:>462 

25.56 
2000 

1942 

257A 

2069 
2088 
~1 16 

2485 

25.09 
2G 43 

H/J 
1943 

23{J2 

181\4 

I f\ !;4 

(381 

2'19V 

1879 

lB. 77 

247R 

)021 

202;1 

2055 

510 
1168 

11) 1;)3 

!J 84 
lU 14 

') 82 
(1,',1 

S ~O 
,jOe) 

6(11 

C, 94 

~ 45 

15 ()O 

10 B6 
;;" 02 

lib 

'1 il} 

&.49 

554 
11 Ql 

110:' 

5 ,1(1 

1lJ Jl 

10 15 
96') 
5 ~~I) 

533 

13 03 

11 ~2 

271 
(14 

\)14 

11 59 

G.HI 
~ 21 

10 BU 

" :16 
5.04 

10 II 

'1 P.2 
9 6~ 

59<; 

571 

-l31 

I ~ c\·1 

10 i·\ 
( le, 
I' JJ 
11 03 

IDA 
Ii 1,~ 

II.m 

I 1·\0 

I nne cSllmalcrl 

Purr]",1 d,y at 11 00 

P~rgeo dry "I lJ 10 

Wf'1I PIJlQBd dry 8128. 5<Jmpled a m on III?') 

W"II :;ampled 1 111',100 . WJter level n01 repr,,~entalive 

Lrlndau A:;sQciEltes 
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TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Referp.nw II rw GW Elcv<Jliofl LNAPL 

Page 17 of 15 

..;.w.;..e:;;.II ____ -"O-"".;;.t"'--....:.T.;..imc....;:...E--=-Et('YClli<Jn (II) (a; (Ii) (b) (tt) (tel nllcJ\lleSS Itt) NOH:; 

LW4D DB/291()!) 13:3B 
12:;'7 

lS'?9 

1207 

lib 

LW4D 11109100 
LW4D om 2101 

LW4D 06104J01 

LW4D 03116101 

lW6D 
IW6lJ 

IWGD 

LW5D 

LWGD 

LW~D 

LW6D 
LW60 
LW6lJ 

LWI;D 

LWGD 

LW6D 
LW6D 
LWRO 
LWRD 

LWl>D 
LWGD 

LW6D 
LWf;[J 

LWSIO 
LW9D 

LWDD 

I.W9D 

LW9LJ 

LW9D 

LW9D 
LW9D 
LWr')[) 

LW9D 

I W100 

LW1UD 

LW1UO 
LW10D 

LWlOD 
LW1[)("l 

IW10D 

lW10D 

LW1ll0 
LWlOD 

LW11D 

lW11D 

LW\1D 
LW11[} 
LW11[) 

IW11D 

lWll0 

Ll'VllO 

LWllD 

LWl1D 

lW12DI 
LW12Dl 

LWI2D1 

LW12Dl 

LW1LD1 

iJJi25197 

03/3 Wl7 

07116197 

10.'21197 

0112 fl98 

D511t1J\JB 

051H!9B 

1111319& 

02l161D/) 

0511BICjg 

OOl21191l 

12106M, 

02111:>100 

05123100 

0612'1/00 

1110')/00 

O?112/()1 

1152 

08 (1" 
01,30 

1b:lb 

11 38 

172B 
10.0R 

O!l 50 
13 I ~ 

H~J 

11.32 
14:09 

10:20 

1635 

13 20 
123:; 
1603 

()6lD~Jl!1 '1·~2 

[l"lHiJI)1 1054 

0~/H1199 14 ~,F\ 

091<:1199 11 34 
12106:99 1411 

D2116100 1O;!j 

05123mo 16. j~ 

011129100 1:J a 
1110910U 1243 
0211 61U 1 16·11 

OGiD4JO I 11 41) 

O(l/16!()I 1102 

05118199 1.'i 00 
09i211,)~ j 1 37 

12106199 14:15 

O'1161DO 1027 
0512,\lCJO 16'42 

Otll29iOO 13 20 
11109100 1;> 45 

02112101 161" 
06/04101 I I 52 
()B/16/01 11.04 

OSI1S1911 1 ~ 09 

D91211\!~ 11:50 

lZ10GI99 15:05 

0211(;100 110;> 

OS/23100 I 7 :>7 
08129100 14 !i-l 

11/0')100 

02.112101 1S,10 

06/041Q1 I J 11 

08110lU1 11 25 

(lSI18;99 1513 

OIJ121189 1154 

, 210Gr99 14 ~ 1 

02!16ruo 1035 

05rnlW 17 DO 

30.1 r 
3D 1/ 

JO 17 
3017 
3() 17 

30M 

30 e4 

30M 

.10 1i4 
301\,1 

30 tl~ 

:.IU.64 

;lDt;4 

30.114 
30 R4 

:mR4 

30 "~ 
3084 

..10.<14 
)034 

3(1.~4 

30M 

30.64 

30 B4 

CIa 9H 
jl)98 

:;0.98 
30,98 

30./)P; 

309/\ 

3098 

30 98 
:JO.98 
30.98 

31.12 
31.12 

3112 

~1 12 

3112 

31 12 

3112 

3112 
3\ 17 

3112 

2')04 

20.04 

2[104 

2~ 04 

2904 
2904 
29.04 

2'104 

2901 

29.04 

:1002 

3002 
3002 
30.02 

3'J 02 

24713 

2519 

?471 
)4(;6 

~fl27 

1G 51 

1553 

2014 

24 os 
1994 

1936 

24 n2 
/SfM 

20.'10 
1981 

;;:592 
20 B6 

21'/7 

71 f\4 

2~ 93 

Lb 21 

:637 
2530 

2S.7? 

2002 
2~ ?3 
i1 ()4 

71 17 

~'.15 

Lo 36 

1596 

251:1 
25 1;; 
2r. S7 

H'82 
,581 

21.1tI 

:i120 
21.51 

25/11\ 

)626 

25.63 

25.G2 

27 16 

H>.S9 
2076 

21 Bl 

2035 

1~ ;;0 

<:>14 

<335 

26.94 

113 45 
2444 
1072 

1089 

20 2~l 

5,3~ 

,1.:Jti 

~ ~6 

551 

390 

14.33 

1531 

1010 

F. 7~ 
10 9() 

114B 

~ 92 

400 

1044 

1103 
4 q;> 

9 98 
!J 507 

'" 20 
4 91 

4 fi:1 

~ 47 

4 12 

1086 

11 30 
5 }1 

9 ()4 

o !l2 

" 61 
~ <'~ 

466 

549 

5.50 

3% 

104!; 
P, ?B 

7 ~~ 

IHiIJ 

954 

5 roo 
s so 
710 

I 157 

526 
10 JU 
1013 

'J 79 

Well purged riry 8i~tI. sampled A m nn .'1129 
Well 'JBmpled 11 /BIOI) , water le'Jel nol '''presonlalive 

LanJi-Ju A.s50r:iiltes 

BZT0104(e)015937 



TABLE A·1 Page 13 of 15 

SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERl Y SAMPLING EVENTS, MARCH 1997· AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

Rd.~ronGe DTW GW FI~v"'tion LNAPl 

Well LJate Time EIF'V"I,ol1 1M) (a: (M) (b) 1ft) (Gj Thick""s<> (It) NOTES 

LW1?D1 oe12910D 134,S Jll 02 24 :18 564 

LW17D1 11
'
09iO() 13.(J0 JO 02 1460 " :;'6 

LW12lJl 02/12101 15 !J7 30 Q;' :!o.n G 10 

LW12Dl 0,,/04/01 12 J2 30 n::> D99 f\ 03 

LW12Dl O~116,01 11 42 31l 02 25 J'J 463 

LW12D2 O~ll Rmg 1514 21) ~,1 1S 23 1101 

LW1.2D2 09/:!'it~9 1153 ?92·1 246') ,1 tJ!J 

LW12D2 lL/UI)'99 1422 :!92'\ 1~ 40 9 U4 
LW1)D2 0L/16100 10 :>0 :.:~ 24 1000 934 

lW12D2 051231,111 1659 2') 24 ,o0311 S 86 

LW12D2 0812,)!OO 13 44 2'124 2,1 Gil 456 

LW12D2 111O'VOO lJ 01 211 ;,",4 2456 468 

LW1202 0211;;;Ul 15:56 ?~ 2,' 23 SB 536 

LW12D2 061,14'01 12.31 :lY 24 2410 G 14 

LW1~D2 UU/16/01 114:> ;:924 ;>543 381 

LWI4[) lI"l2:VOO H\fiO J(I S4 21 :>6 V;'() 

LW14D 08129100 13 3:' .'\0.54 25GB 4.66 

LWHD 11100/00 124\! 30 :'>4 i" 90 484 

lW14D n7112/(Jl lG.20 'm'14 633 5 ::>1 

LW1"D Ge
'
D·liiJ1 12 DO 30 ~'I 2537 S1l 

LW14[) o Bl1liiO 1 1103 ;)!i S4 27 00 354 

LW15D 0:'1:.:3100 164'1 30 B~ 21.25 9 ~8 
LW15D O(J1291DO 13 :>4 JI) tlS 7554 :, 31 

LW15LJ 11109100 I? 48 :)[J85 759S 487 

LW1"D 021 12101 10 18 3() 85 2S 43 542 

LWISD 06104101 11 59 ,"\01\5 2541 544 

LW150 OBiWIOl 11 07 30 B5 2705 38U 

LW160 0512310U lG ~8 ;OS.., 1S 79 n 61 

LW16D 08129100 1332 2~ 4 2307 533 
LW Ifm 11109100 1247 ~a 4 2" "q 4.81 

LWHiD 02112101 16H :8 J 2/ 94 546 
LW1(il) Q51041()\ 11 :0 7 234 2~ (1) 540 

LW1GD 011116/01 I I U5 ~~ 4 2443 .~ 07 

LW17D Oill?9100 13 21 :'71\2 22 >16 41\6 

LW17D 11109100 1236 ?IS! 2317 465 
LWl7D 02/12101 1604 2,' <52 22.44 !J J8 
LW17D OGI04!01 1144 n82 2247 540 

LWI7D 0(1)5101 1() 5:0 2i 1.12 n~u <102 

LWISD 08129100 132~ 2782- n.18 503 

LWltlD 1110R/oO 1240 2? R? 22 \II 4.<J1 

LW18D 07112101 1610 ); 82 2256 526 
LW11.1D Oti/O·jIOl 1147 ';>;' Ul 222B 5:A 
LWli\O 08110101 1100 [D2 23111 401 

RW2 051Hl199 15.02 :11) b8 19.50 11 Ie 
RW2 09121199 11.40 :W GO 257fi ,193 

RW2 1210619Q 14 17 J" 6e 2077 991 

RW2 02116100 1028 31.1 63 2099 9 (;9 

RW2 OSI23!OO 1(j 52 3'.1 ".'1 ~1 37 'n1 
RW2 oal2<JiOU 13 ::>6 T)f)R ,,536 5.';2 

Groundw31~r illle .. im .=JGhon DUmpil"Q )~(~~FHl 1 OiJ,'OO ,n Ih€ 

lower zo"" "I lhl5 well Pump no~ rU[)111ng at lime or 

RW? \ 1:09100 12 SO J-168 25 B3 4 (15 mC~Sllrt~lrterl' 

RW2 (l2!12i(J 1 1631 :',(168 ?f> ~O 428 

RW2 06104.101 1205 .3" fiR ;:(; 2(; 4 ~~ 

RW2 08/16101 11 11 ;'11' 1\8 2U 910 1 70 

landau Associates 
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TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME Oil NORTHWEST TERMINAL 

RerereJ\L:~~ OT\\! GW El~'J<lIiDll LNAPL 

Well Time Elevalion (11) (a; (tI) (b) 1ft) I") Thlc"ness (Ill NOTE:S 

River GLlLlU" 08111193 1257 
Riv8r C;"uge 10121;193 

Riv"r C;duge 11117'93 

River Gauge 1211i '93 

~I\fer Gauge 01/17104 

R,ver Gauge G2/11\'94 

River Gauge C3118!!H 

River Gau'lp. C4118Ig·\ 

1317 

1:\'21 

1745 

12 c-B 

14 10 

12 48 
1434 

RiverGalt!J" 0:'118194 15.14 

RiVl" Gouge Olill7194 14:4R 

Riv", Gauge 07119194 00 10 

R.ver Gauge 08J171C)4 07.20 

Riv,",r Gauge 0<)116194 O/}O 

River Gauge 1 0117194 013 ~B 

River Gau!)e 11121/94 I 1.43 

River Gauge 12118/',14 10:58 

Ri~8' Gauge 01118/95 1 \ 04 
Ri"er Gauge 02l21iC}!'i 13 14 
Rive-r Gauge 03121:0fi 12:"(J 

River Gauge 0411019::> 1237 

f<iver Cau!Je 0511 ~1:J5 13. 22 

River r.r·'lJye J7Il {I<i5 13 48 
FI,vf'f (,duge 08/22195 \1.45 

Ri~", Gauge 09/22195 118 1 9 
Ri~ef Gauge 11/201'l~ 

River Gauge PI01/D:; 

RiverGaug~ 17/19190> 

River G""[J" 01/1\)181;> 
River G;lll>!'" 02/201% 

Ri'Jer GilLJge 03119196 
Hi,sr Gauge 04/ 1 ~:,)6 

RIVer Gauge D7/n106 

River GaU'le 07177196 

River Gall!!,' OBI20/% 

RivC'J G~"gH OI:lUo/9G 
Riv,,, C:;CliJge 09124196 

H,ver Gauge 09/24/')E'> 

Rive< Gauge 1012f11% 

River Gaufje 101711195 

River Gall']" 1211 319G 

River G~"y" 03125/97 
Ri",,, "ouge U3131'97 
River Gauge 07116/97 

R,ve, Gauge 0711f\1fl7 

River Gauge 07116197 

River Ga"go 10121/91 

River G<I"9'" 10Ul197 
River Gauge- 10121197 

R,v", Gauge 011271"8 

KNer Gauge 011271~1l 

River Gauge 01127I!lR 

Riv~r Gallge 05118:'96 
River Gauge 05/1 (J193 

River G""U" 0811 1!~3 
Riv",r (;auge 08117/98 

R,vAr Gauge 11113198 

River Gauge 11113"'8 
River Gauge 0211 Bm!) 

River Gauge 02116199 

River Cau~" 0511 B!99 

l1iv~r r..auyu as'' 8'99 
Rivr,r r,,,u\Je U9:21 .. 9~ 

River Gauge 09.121 ''1Q 

07GO 

U!l:23 
07.11 

OB2C> 

103f\ 
0<115 

11 :'5 

H 18 

1~:05 

14.09 

1510 
07 f>.~ 
10 1~ 

10 ~;;I 

1;112 

1209 

1133 

(Jft 55 

01:55 
U\I'14 

1552 

15: 11 

1 i:5!> 
1(146 
12_,:; 

1 j 5ti 

1/,12 

1i45 
09'58 
1034 

i)q :\0 

1005 

12 ~D 

13 27 
1~.33 

15:1'1 
11-10 

11 59 

23.1j 

2813 

2813 

2813 

28.13 

2S ',3 

28.13 

2Ri3 
231J 

:<813 

l<J.n 

2313 
23.11 
21\ ,~ 

nn 
28.1:0 

2U 13 

2131:1 

2813 
28 1~ 

?II 1~ 

?B.1J 

2B.1J 

2D.n 
2813 

2813 
?Ii 13 

;>iI 13 

2313 

"e.n 
2B.13 

2E- 13 

n.n 
;>iI 13 

281:3 

2613 

2~13 

28 13 

28 1 ~ 

2/\ 13 

28 \3 
L~.13 

2813 
2813 
28 1:> 

281:1 
2813 

2813 
2813 

2813 

211 1:'1 
2t I~ 

n13 
?,~ 13 

nn 
2~.13 

2~ 13 
26 13 

2P, 13 

21'.13 

n13 
<'1:1 13 
2313 

249() 

25.27 
24 III 

?2 43 

22 9() 

22 JU 
2170 

23 50 
2180 

21:'17 

Z_~ 75 

24 DO 
:!4 lj!j 

<:410 
2}20 

19 CJ!'i 

If, 70 

14.6~ 

16.W 
Igl:<O 

1740 

12.DO 

:4 ~6 
202U 

8 -1S 
1-1.10 
14 06 

e; 00 

1~ Q5 

1395 

22 00 
2220 

22 60 

2300 

2,141 

/475 
;J?% 

:021 
14.:;0 

1~.60 

1;'; 73 

lR 8·~ 
1892 

23 36 
2344 

2359 

11'.70 

III 31 

1/89 

11:197 

17,15 

2398 

2415 
24 fl4 

~4 4~ 

1936 

19 -13 

17 24 

1730 
24 r)4 

)503 

323 
;> SG 
J ,15 
$65 

523 

5 R3 

f) 43 

463 

633 
ti131 

~ 06 

413 

:'1.47 

403 

493 

K13 

11.\3 

1.HS 

9.2:1 

R ::n 
11173 
\;13 

40'01 

.1 In 

191 
10 fiP, 

H()::I 

14 Q[ 

20 H 

12.1~ 

141B 

613 
5 '_':1; 

~ 33 

51J 
1 i,L 

3 BB 
518 
4 Q2 

1:; 63 

1303 

940 

92) 
921 

4 75 

469 

~~ 

!.l 93 

982 
10 ~4 

11 In 
10 ',8 
415 
3 ,it! 
3.';9 
J [8 

Bi7 
;0; 70 

10 ~g 

10 ~3 

3 '0 

Pag<' 14of15 
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Well 

Riv", Gauge 

R,v8r Gauqe 

River Gall'le 

R.v€r Gall'l" 
River GillIg" 

Riw" t;3UY'" 

Rlvf!r Gil"ge 
River Gauge 
River Gauge 

River Cau'Ie 
River Gml[,lp. 

River G<luge 
Rivm Gauge 

River Gauge 
River GaUDEt 
River G~II(]H 

TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Date 1I<11e 

1?!06!l'lI 13 43 

l?iOB:\J9 H 25 

0211(;100 10 O~ 

lJ2!1(;.'OO 1041 
C5123.'O(} 151<-

05123!O() 11 04 
08120100 1254 

01\;?9100 1349 

., 100100 121~ 

11109100 n 10 

U2II2101 15 4~ 
02l1~OI lG 43 

05ln41Dl 1120 

011104101 12:15 

')811(;IU1 1020 

Dei1G!01 11 2'J 

Noles' 
NM Nol nlcilSllrod. 
'\jA N"I "vail~ble 

Refercrll'O DTW 

EleV81ion (It) (a: 1ft) (b) 

~B.13 1824 
28.13 111 0(; 

2813 19 18 

2B 13 1\1,07 

2B 13 19.80 

2/\ 13 1994 

2ft 13 246:1 

:.!813 24 gl 
2B • 3 24.~G 

2B.13 2:5 67 

28 n LJ 75 

28 13 2400 
21\ 13 2311? 

"813 2:'.79 

;WD 241;\3 

2813 "5.23 

.• N" Ineasurable produe;! or odor obsr,,,ed 
• Well Point 

GW elevation I.NAI-'L 
(ft] (c) T"iLk~e5s III) NOTFS 

989 
10.07 
1\ <"i!'i 
Omi 

B 3;;\ 

31\1 

350 
322 
387 
445 

4 3~ 

·11:.! 

4 Sl 
434 
33n 

~ 90 

(:l) Reference FIHvalion (ReI Flev) 15 Ine north side III tile lOp Df the I 2f> . ,. or 4-inch 1'1,,11 r.asing. referencr' ,.,1"vatIOTl 5Ur,eV' wlere 
COTluud.,rl by Z<.lrosin5~1- T,-,lone Enginee"i. 1'1C \o'ortlond. Orc~[)" For Ihe nvec 'jiluge. the re1erencr' ~1f'v.)110n was 
me",uled at a roa'l<~u Incallon on thc snllH'1 "de DI the [Jo"k llilihe WillJmc~c R,vo;, 

(b) D"pth 10 WOller (DTW) measured frolll surveyed refercn",. Hlevatlon I,ee n[)l" (1 )1. 
(1:) Where lNAPL Ihid'lle5S measurerl. \jroundwater el<ov;-,tian adJU51ed 10 ""t:(Junt for Ih.:> prE"""ce \)1 LNAPL in the w~1I 

u".ing ",e rnethO(! in -Estimation or (tee Hyuwcarbon Voiu",,' (rom FIt!id Le,cls rn Momtoring Wells· [Lenhard ond Park", • 8~O, 

Groundw,,1tH :!8(1) 57-67\ 
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OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
-->. 

01 
<D 
.j::>.. 
-->. 

Semivolatiles Volatiles 

'Nell (8270) (326:]) 

91 X X 

92 X X 

D X X 

G1A X X 

J1 X X 

J2 X X 

K 

0 X X 

Ii. X X 

LW',S X X 

LW1D X X 

LW2S X X 

LV/3D X X 

LVvt.S X X 

LW4D X X 

LWED X X 

LW7S X X 

LW8S X X 

LW9S X X 

LW90 X X 

LWiOS X X 

LW100 X X 

LW11S X X 

LW11D X X 

LW12D1 X X 

l'N12D2 X X 

LW13S 

l\lV14D 

L.W17D 

LW18D 

RW1 X X 

RW2 X X 
- - - -- -- -- -

lOll 210·, S:\WPROC'231'.::>C1\13E(.",I~~ 2ctr200 1 

PCP 

TABLE A-2 
SUMMARY OF ANALYSES 

TIME OIL NORTHWEST TERMINAL 

TPf-"·D TPH·D TPH·G PP Metals 

(8270 S'M) (extended) (601Ql70~'O) 

X X X X 

X X 

X X 

X X X 

X X 

X X 

X 

X X 

X X 

X X X 

X X 

X X X 

X X X 

X X X 

X X X 

X X X X 

X X X 

X X X 

X X X 

X X X 

X X X X 

X X X 

X X X 

X X 

X 

X 

X 

X 

X X X X 

X X X X 
- --

PaGe 1 of 1 

QAiQe 

~DS Chloride Samples 

X X 

X X 

X X mslmsd 

X X 

X X 

X X 

X X 

X X mslmsd 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X duplicate 

X X duplicate 

Landau ASSOCiates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
-->. 

01 
<D 
.j::>.. 
1'0 

Sample IGentlf'C<l:i:m 
L3t'malccy Ider,liflcation: 

DolO C::>lIected 

CHLORINATED PHENOLS lll'lIL) 
EPA M~thod 8270 81M 
"e:"ta:::r loroprenol 

8EMIVOLATILES l~g'Ll 
EPA Method SW8270 

""""(,, 
B;5-(2 .Crdorosthyl) ;=I,,,r 
2-CI1IDrophenDI 
1.3-D,cr'')lobe,ze'e 
1,-J-DichbrDberue-'1e 
~ el1z'~'· Alcohol 
., .2-D,cr"crobenzene 
:.'-r!elhylphenol 
2 2'-OxyblS: t-ChlOlopropa ne) 
..t -f-;l,~t1- ') :pt'8nCI, 

rJ -NllfO~O·DI.N"Pmp·,.ia,r,'·le 
f-- e~ilchlo"celhane 

\'llro~eriZe .... e 
Isc'J~1OrOlle 

2-'h!mpherol 
~ "';-':;'1 nl:;,;!Wi lpl101CI 

B" nzc' C Acid 
bLS(2-ChIDrClet~m\,) Melhane 
2.4-0Ich mopher(.l 
124-Tri::t-lorol>enzene 
: I,~ ;_, 11 ".-: i~: "I',': 

4-;::::hlo"canlhne 

He~achlorobutad'ena 

4.Ct"ofa,3-methylphenol 
~' -~" 1-·tt }' '18 )hHld 1(:: n.e 
H<::!:X3C'llorcc','O:;::lopantad ient: 
2.~ ,5· Trlchlorc Jheno! 
/, ~,~;: T'-lch:or~)r1h=n()! 
2-C,,'c"cnaphU13le1e 
2-~Jitroa,,'l.ne 

Dw,,,,ll1yl~~ih218t(! 

;'ce n<l "ht n~e n e 
3-N,lr08rlilrre 
;"cen" pr lhe ne 
2.4 ·Dw,:"c J~Crl( 
.:,. N .Irop~enol 
Diberi20furar 
2 6-C i'lttr()ta: Jene 

t 01 1210·, 5 \s.cll:;els\limeOII'.-.h2rt\G."s',rlt 17 silailo", 

TABLE A·3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

SHAlLOW WELLS 

Bl 
C'E68L 
615;,31 

~ 25 U 

100 UJ 
<CO UJ 

50 UJ 
50 UJ 
50 UJ 

25C L.., 
50 cJJ 

50 UJ 
50 UJ 

2:BBJ 
10;) UJ 
tOo UJ 

50 UJ 
5C IJJ 

250 cJJ 

150 UJ 
5c.:) UJ 

50 UJ 
150 UJ 

50 UJ 
50 Uo 

150 JJ 
100 UJ 
~OO UJ 

5') UJ 
2.5D UJ 
25~ UJ 
250 IJJ 

50 UJ 
250 UJ 
50 ,JJ 
51) UJ 

30} UJ 
50 UJ 

500 UJ 
25(; U

Sc. '_'J 
250 UJ 

D 
CE6BG 
614 101 

J1 
DE681 
5:5;0" 

C25:"'~ 

2 0) U 
2 J U 
IOU 
, au 
1 C U 
50 ..J 

1 C! U 
1 ,) U 
I [) U 
IOU 
2 I) U 
2G U 
: 0 ,...I 

IOU 
5DU 
.3 0 U 
10 U 

1.C U 
JO U 
1.0 U 
'1.0 J 
30) U 
20 U 
20 U 
1.0 U 
5C U 
5 C' I"; 

5_0 iJ 
1.0 U 
5-J U 
1 <) U 
lOU 
6 au 
1 Co I"; 

10 cJ 

5 au 
IOU 
~ 0 U 

20 U 
2·} U 
1:'l U 
IOU 
IOU 
j [0 L .. 
10 J 
1.0 U 
t i) U 
t ,) U 
2,:) U 
2 C U 
1 Co l. 
10 IJ 
50 J 
30 U 
DU 
IOU 
3.0 U 
1.0 U 

c:::::3 
3.0 L.J 
20) U 
2)U 

c::::TIJ 
5.0 U 
5 C IJ 
5.0 l. 
10 J 
50 U 
10 U 
10) U 

6.::1 U 
I,D U 
·,0 U 

5 C IJ 
~ 0 ~ 

5 CI U 

K 
CE5e::, 
61~I01 

WI 

NA 
tJA 
t,fI 
>,11. 
,\IA 
r~A 

NA 
NA 
NA 
~JA 

',A 
NA 
NA 
f-1A 
NA 
Nfl, 
tiA 

N.'" 
r"-.A 
,'IA 
NA 
NA 
NA 
NA 
N.'" 
",A 
tJA 
NA 
1M 
r~A 

NA 
NA 
I'-. A 
tJA 
'lA 
NA 
NA 
~JA 

_W1S 
DE6BF 
6.I~iO' 

D 25 LJ 

20 U 
20J 
1.0 IJ 
10) U 
'1 J U 
50 U 
1.0 U 
lC IJ 
~ 0 .J 
, 0 U 
20 U 
2::l U 
IOU 
1.0 IJ 
5 C ~ 

3.0 J 
10 U 

, I) U 
30) U 
I J U 

'0 U 
30 U 

2C IJ 
20 ~' 

10 U 
~.O U 
5:)U 
50 U 
IOU 
5 C U 
• Q ~' 

1 0 U 

60 U 
1 [) U 
IJU 

5;) U 
1 C IJ 
5 (I U 

lW2S 
DE6SC 
615;01 

N"-

~W4S 

DE87J 
6i5101 

;).25 U 

20 U 2,0 U 
20U 20U 
I J U 1 'J U 
IOU I J U 
IOU IOU 
5C'-.' ,oU 
~ 0 .' 1 C IJ 
1 I) U ~"O cJ 
IOU 1 I) U 

1 I) U c::::21l 
2.0 U 2:) U 
2.0 U 20 U 
< C I'; 1 C U 
10 cJ '.(0 ,~ 

50 U SO J 
31}U~ 
10 U 10 U 

1:) U 1 I) U 
3C U 3.0 U 
lGU lCU 

r--~2~'1 ~ 
30 J 3.0 IJ 
20 U 2.0 J 
20U 20U 
II)U~ 
Sou 50U 
50U SOU 
5C IJ SO U 
'.0 y' , C IJ 
51} U 50 _ 

1 'J U I.CI U 
1 I) U loJ U 
EaU 6::lU 
IOU IOU 
'C L. ,e U 

5 (I 1-1 5 G l. 
·0 U 10,) 

5.0 U 50 U 

LW7 S 
~;:'E58A 

6/~.'01 

Co 25 IJ 

2::l U 
;;0 U 
I.e U 
1 C '~ 
1 (I J 
5 Q lJ 
1 Q U 
IOU 
'0 U 
IOU 
2.0 U 
2.C I~ 

~ Q ~I 

10) U 
5 .. ) U 
30 U 
10 U 
t c U 
J.O I_ 

IOU 
2.0 
:lOU 
20 U 
2.0 U 
10 IJ 
5.Q l 
5.0 U 
50 J 
IOU 
eo) U 
lOU 
lOU 
60 U 
1 ~ L: 
IOJ 

50 U 
10) U 
50 U 

SHALLOW WELLS 

LW8S 
DE6f:1N 
6

'
4;0)1 

025 U 

20 U 
2C IJ 
~,.O ~, 

I') U 
1 'J U 
5;) U 
lOU 
10 U 
'.G l 
10 U 
20 U 
2DU 
1 'J IJ 
1 J U 
5 C L. 
30 U 
IOU 

10 :J 
J I) U 
10 U 

c:::=El 
3.0 U 

20 U 
2C I... 

~ 
5.0 U 
50 U 
.5QU 
IOU 
50 U 
lC' ~ 

10 J 
50 U 
lOU 
1') U 

5.:) U 

'0 U 
5 C IJ 

L.Wl1S 
DE611~.1 

E;410~ 

LNI3S 
DE8iF 
6i61C1 

NA ~ 

C 25] 
~ 'J U 
t [) U 
IOU 
1 C IJ 
5GcJ 
10 U 
1 I] U 
1 J U 
231 
20 U 
2 C I_ 

I C' J 
, 0 U 
50 U 
3 I) U 
tJu 
IOU 
],0 U 
1 C l 
311 
3.0 U 
20 U 
21U 
201 
5.0 U 
5.C IJ 
5 C' ~, 

1 0 U 
50 U 
1 [) U 
1 D U 
~"O U 
1 C I... 
10 U 
50 U 
',0 :J 
50 U 

NA 
NA 
NA 
N,'" 
NA. 
',A 
NA 
NA 
NA 
NA 
Nfl 
to.. A 
~,A 

\IA 
NA 
NA 
NA 
NA 
tjA, 

~"', 
~~A 

hlA 
NA 
NA 
NA 
NA 
NA 
c...A 
rJ'" 
NA 
NA 
NA 
NA 
Nfl 
rJ.t.. 
to.. A. 
~,A 

NA 

Page 1 of 5 

R'N1 
DEem 
6"6;01 

NA 

[ =--:ll 
2.e u 
, (, '--' 

IOU 
1 I) U 
5 J U 

IOU 
to U 
1 C l 
<, 71 
2.0 U 
20 U 
IOU 
1.0 U 
5.C U 
J 0 U 
,0 U 

• 0 J 
3.0 U 
to) U 
9 J] 
30 U 
20 U 
2.e u 
371 
5.0 U 
';)0 U 
t3] 

IOU 
50 U 
1.C I"; 

1 (I ...J 

60 U 
",.0 U 
10 l) 

: ,J U 
IOU 
5 au 

:'up ~f RWI 

'''~t 
JE87M 
6i610' 

NA 

C-12/ 
20 U 
lJ U 
1;) U 
IOU 
50 U 
1,01.. ... 
IOU 
10) U 
t BI 
20 U 
20 U 
t C ,_ 

IOU 
50 U 
30 U 
10) U 

1 J U 
30 U 
1.0 U 

981 
3Co _. 

20 U 
2.0 U 
oj 
50 U 
5.0 U 
131 

• Co '_. 

5.0 U 
IOU 
1 [) U 
(j Cl U 
1 a U 
<C L: 

5 (I U 
10 'J 
50 U 
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_a JOra',DI)' Ident ~cat,on 
:late Collect.ed 

2A-D'r Iroloh .. ene 
Oieth,,-phlh8late 
",Chlo 'c)henyl. ;)t:en,le lh8r 
F'~arene 
4 ·Nltr::Janihne 

~,6·Jinil(o·2·MEthylphEnal 

~J .NLlrosodip,"1€nylam,ne 
4·8romophe ~yI-phe 'lyle: ~er 
Hexd ~hlorotJ.e[lZen'" 
;.; efl~acl-IIC)(()pI1~.·.')J 

Plle,~antrcen B 

C~·ta;:ale 

An','-u,]c€ne 
D, ,r' -J"tvip "th3Ia:G 
=hjQI ~,nther e-
?·:,.'~erm 

BlIl'itbec"y,fll1:h<l ale 
J, j'·DicCllar:>tenz,d,ne 
Benzo( a:'3fl~''lr -8ceno 
l' ·<2·t..~_U'ly n.C)'!,' );)t,lhJldj~.; 

CI,r,Sf.'n", 
C.n.Oc11·, pllihoi<Jle 
EJ enzo(b)!luorantnene 
~,"!r w(k)lluo,ant~ene 

5enz"O;pyrene 
Indel"Jll.2,3-cd)pyrene 
Ditenz,:a ,h;anlhracene 
Ben~o',g,h,,)pe'ylene 

1Q112J'01 S ~5hee~s\[.n~ec l\prl~r'\G~-e\tnt17 sr,aUow 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT. JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
SHALLOW WElL5 SHALLOW WELLS 

81 D J1 K '_W1S L\I\'2S L'h4S _W,S LWBS U'i11S 
D~6BL D~6BG JE5el DEBar: DE68f' DE68C :'E,g~ j DE6BA DE5a"! O::58M 
6.'5101 614,'01 el51el 51",101 5it-fQ' 515,'01 (.'6iOl 6/MC1 514ICI 614,'01 

ZeD UJ '5 [) U 5:)U ~J.I', 50 U 50 U 50 U 50 IJ SOU 50 J 
50 UJ lOU 1,0 U r,A, 1 J U IOU 1,0 U ' ,OJ IOU iQ U 
5C1 UJ IOU lOU 'JA j:) U Ie u 1.0 U 10 U 1,0 U IOU 
5J UJ 1,e U 1,e U NA 1,0 U ',0 ~' ~.O I ..... 1,0 U 1,0 U lOU 

::50 UJ 5 C' 'w' 5.C' ...... ~~A 5,0 U 50 U 50 J f:JU 50 J 5 'J U 
SOC \';_, 10 U 10 c! NA 'C 'u 10 U lQU 10 U 10 U ,~ U 

50 UJ 1 I) U ' 0 U NA ' 0 J 1 ~ U 1 J U 1.0 U '0 U IOU 
50 'JJ 1 ~ U lOU ~JA 1.0 U 1.0 U lOU 1 C U IOU 1,0 U 
50 UJ IOU loJ U U. 1.0 U IOU 1.0 U ~ 0 ...,.1 1 D U IOU 
2~0 UJ 5.0 U 5 ~ U N,b, SOU HDCI 5,0 U 50 U 5,:) U 360) 

50 UJ 1.e U IOU \lA 1 D U 10 .. : Ie L 1,0 U 1.0 U IOU 
50 UJ 1.0 Iy' IOU NA IOU IOU IOU IOU 1,0 U 1 D U 
50 UJ IOU HI..: NA Ie L ',,0 U ',0 U IOU I,C 'w I!) U 
50 U. ,0 U ~.O .... N,l. IOU 1 'J U IOU IOU '.0 J IOU 
50 ~J t!) U IOU NA ',0 'J I J U IOU 1.0 I..: 1,0 U 10 EJ 
so UJ loJ U 1.0 U N,'" 1.0 U 1.0 U I,D UJ 1.0 J , J U l,e ~, 

50 UJ IOU IOU N, .... 1 I) U 1.0 U 1.0 U 1,0 U IOU 10 U 
250 UJ 5 a U 50 U 'iA 5:)U 5 C U 5 au 50 U 5.0 U 5.0 U 

50 UJ 1.0 U IOU NA IOU A 0 I ..... I.e ,~ IOU l,e U 1 J U 
50 UJ 'O'u~ NA 1.0 U 1,0 U .; 0 J I.JU~ IOU 
50 EJ~ ; 0 U ·,0 J NA 1.C Lj 10 U 1.1) U IOU 10 U 1.0 1J 
50 wJ 1,0 U 1,0 U NA A.,O ..... 1 1" U 1) U 1,0 U IOU 1 C L; 

50 UJ IOU 1,0 U NA 10 U IOU 1 [) U 1 C U IOU 1,(' J 
eo UJ IOU 1 ,) U ~<i'\ lOU I,D U IOU ',(0 u' loJ U 1 Q U 
50 UJ IOU UU "'~A 1 J U I.e u 1.0 U 1.0 U 1.0 U . ,0 U 
51) UJ 1.0 U 1,0 U NA IOU i.e L 1.C1. 1.0 U 1,0 U IOU 
5D IJJ 1.0 ''; t.e l. NA 1,0 U 1.0 U ',,0 J IOU 1,0 U j I) U 
50 UJ ',0 J IOU NA leU 1,0 U 1,0 U lOU lOU l:l U 

Pa~e 2 cf 5 

D~p of RWl 
LW'3S RWI V"J 
CEB7F DE!l7Q DE87M 
616::11 615101 6/(j,IQl 

NA 5,0 U 5,0 U 
NA 1,0 U lOU 
NA lD !., lOU 
NA 10 U 1 !) lJ 
NA SO U 50 U 
NA 10 U 10 U 
NA to U , C U 
N, .... IOU 10 U 
'JA 1.0 U • ,0 U 
NA 111001 20001 
NA UJ EJ 1.0 U 
NA • 0 !~ loJ U 
NA 1.0 U IOU 
NA 41i] 1.0 U 
~A 1 [) U IOU 
:"JA 1 [) UJ ·.0 L.J 
NA '0 U 1.0 U 
NA 5.0 U 50 U 
NA ',0 LJ t:) U 
NA IOU 1,0 U 
NA IOU 1.0 U 
(\.A lOU 1 (j L; 

NA l,il U 10:..' 
~~A 1.0 U • 0 U 

NA 1 (. li IOU 
NA 10 U IOU 
NA ',0 'J j [) U 
NA 10 U 1,0 U 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
-->. 

01 
<D 
.j::>.. 
.j::>.. 

VOLATILES lll".'LI 
EPA Method SW8260 
C Illo~~,...,ell1ane 
B rQli(: me:na ne 

v'''yl Cl110lldB 
::: hlo ~o elr.an s 
Metri'leM C\1loride 
..: ... ::t.:, ':jFl0 

CG'tor'l :::Hulh1e 
\," -~LChloro-elhef1e 

1.1 ·D,et o~oelhane 

!can$-1,2-Olchl:noet1ene 
C',-] ,2-Dic~ o;oelher,e 
:-= ~1,r~l-r~~,:::,:!" n 

1 .2 -Oi c hlmoe I h8 1e 
.. ' -::;: ~,t,; 'l(" It.:' 

1 1, \-T~,chl:Jr:Je:~2ne 

Cor~,),.. Telrachlonce 
'/w /1 A,:::elate 

Br~JllO~ ,chlC'CIT1€:h2 ne 
1.2 -D,ch'J'opr:o~ane 
"'ii-l,3-DichlorQpmpene 
T Clcr:oroelh(!re 
D'br~r;lochlorJr'1etl1ane 

1.1.;:-T~'Cll.JroeI1ar,e 

Flv,,';:'.;r ,) 
Har 5- I ,3-C:'i=~loro;>mpen€ 
B':1mJlorn 
.!-Melhyl-2 -PentanonB (MI BK I 
2-t-ex.a. rO .... e 
Tel'a~r IQroEltrei1e 
, .1.2, 2- TelraC~lc.-cethane 

. JI.J~ '1t::! 

Chloro~enze ~El 
r: n,'. L ,t~r:::cr~~ 

Sl:~r~rc 
Tflc ~Icr::lll UJrJm~lh,w" 
1 1 2· T ~ chlece: -,ftuoroethane 
.'.: ,. '\i~.:r,~ 

.( ,I" ~.Q 

" ,2-0;chlor~benlel'1e 
:. 3-e Ic~lcrcber zene 

San~le Ider tlflc<lIIO~ 
Lat'oralcrv Iden!i~calion 

Da le C ::.lIe c led 

1 ').'12/0
' 
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TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
SHALLOW WELLS 

Bl 
DE68L 
5.'5;01 

20 U 
20 U 
2CU 
20 :..) 

40 U 

20 U 
20 U 
2J U 
20 U 
20 U 
2C U 
2G ,~ 

100 .J 

20 U 
au 

10::0 U 
20 U 
20 U 
2GU 
2C L; 

20 J 
20 U 

21) U 
2Cl U 

I()J U 
100 \J 

2C U 
2GL 

2J U 
40 U 

2C' '~ 

20 J 

D 
D::68G 
614.'01 

IOU 
Ie u 
~ G L 
lOU 
2 CJ U 
5JU 

to U 
IOU 
10 U 
, C U 
,0 J 
to U 
1.0 U 
SClU 
1 D U 
t J U 
5C U 
, (0 L 

1 (J L! 
< 0 U 

'0 J 
11] U 

1 'J U 

1:' U 
1 Q U 
1.0 U 
50 U 

':ie' u 
'.G .' 
1.0 U 
10 U 
1 J U 
IOU 
IOU 
10 U 
2.C I .... 

1 (i ... 1 

'.0 U 
,0 U 
, 'J U 

~ 1 
DEBSi 
Gi51C1 

1.0 U 
1.0 U 
1 C U 
',,0 J 
2.0 U 
12 U 

1 I) U 

1 'J U 
1 ~ U 
lOU 
1,0 L 
lOU 
" 0 'J 
50 U 
lOU 
loJ U 
50 U 
IOU 
lOU 
1 C U 
1 (0 :_ 

~ 0 J 
1 I) U 

l·J U 
1:) U 
1.0 U 
50 U 
5 C U 
1 C ,~ 

1 (I J 
1.0 U 
~ 0 U 

CJ:] 
loJ U 
1.0 U 
2.0 U 
lOU 
1 C I'; 

". 0 ~ 
1.0 U 

K 
:'i:;5eC 
614'01 

r\A 
'-JA 
r,A 
NA 
NA 

NA 
NA 
WI, 

', .... 
~,A 

NA 
NA 
t~A 

NA 
~JA 

NA 
N .... 
r,A 
~";A 

r,A 
NA 
NA 
r.A 
NA 
~JA. 

~;A 

',A 
rJA 
NA 
NA 
NA 
NA 
NA 
~;A 

1'.1'1. 
Nil, 

'.jA 
NA 
NA 
Nt. 

LWIS 
DE6BF 
5i41Cl 

1 ,) U 
1 J U 
lOU 
IOU 
2.0 U 
5.C L. 
" (I ,j 

lOU 
t oJ U 
1 J U 
lOU 
1.0 U 
1 C U 

5 c' :..' 
1 (1 U 

'.0 U 
50 U 

'0 U 
1:) U 
I:J U 
, aU 
1 (J U 
1 C U 

" 0 '_ 
'IOU 

10 U 
~.OJ U 

S"U 
to U 

L\.'I~'2S 

DE65C 
6'5,'1)1 

1.0 U 
1,0 U 
1.0 U 
1 C L 

20 U 

331 
1 J U 
lOU 
lOU 
1,e u 
1.C' ~ 
',,0 J 
lOU 
3~ U 
1!) U 
1) U 
5:J U 
1 C U 
1.e L 
lOU 
1 (') U 
~ (') J 

LW4S 
D=87J 
6;6/(" 

I.:) U 
IOU 
10 U 
1 C U 
2 (0 L 
50 U 
1 ,) U 
1:) U 

lOU 
10 U 
10 U 
1 C L 
-,OJ 

50 U 
10 U 
1 CI U 
:: 'J U 
10 U 
1 C U 
, C- L 
10 L: 
• 0 'J 

1 I) U ",OJ 

1 'J U c:J£l 
1 J U 10) U 

lOU 1 J U 
50 U 
50 U 
1 C U 

50 U 

5.0 U 
lOU 

L'N7S 
DE6M 
614:'Dl 

1,e u 
1.0.J 
lOU 
1.0 U 
20 U 
50 U 
1.0 U 
1.0 U 
lOU 
1 C- ,_ 

",.0 J 

c::::TIl 
l.oJ U 
SOU 
lOU 
lOU 
5 C U 
~ 0 1_ 

~ (I J 
1 C, U 
lOU 
1 (] U 

1 J U 
1 Q U 
1 C U 

1 Co I,; 

5 (I U 
50 'J 
',0 J 

IOU " 0 ~, 1.e U IOU 

I.CU 111 ~ lOU 
1.Co I'; 1 I) U 1.0 U 1 J U 

", (I J 25 I c::.:::::32J ~ 
lOU 10U lJU lOU 
IOU IOU 1:) U 1.0 U 
20U '\.iU 20U 2C'_ 

lJ U c:::Rl ~ CB 
10U~ ~ lOU 
leu lOU 10 ... ' tOU 
lOU ",OU lOU lJU 

SHI\LLOW WElLS 

L',':as 
D=6BN 
6 14;01 

lOU 
lOU 
1 J U 
lOU 
20 U 
5 C U 
• 0 'J 

10 U 
lOU 
10 U 
to U 
1 J U 
1 C U 

~ 0 L 
10 Ij 

'.0 'J 
SO J 
IOU 
1:) U 
1 J U 
lOU 
10 U 
1 C U 

~ 
~I (r :"'1 

lOU 
5,J U 
58 U 
lOU 
IOU 

1.0 U 
1.e ,~ 

C)] 
1.0 U 
~ .. o U 
20 U 

c:::=::ill 
!:'J U 
lOU 
lOU 

LWllS 
DE6MJ 
6;4101 

lOU 
1.0 U 
1 G L. 
",0 J 
20 U 
17) 

] :)U 

10 U 
1.0 U 
1 C I"; 

1 (0 ~I 

10 U 
".0 U 
5()U 
1.;) U 
1:) U 

50 U 
to U 

1 C U 
1 C' _ 

-,OJ 
1 ,} U 

10) U 
1 71 
IOU 
10 U 
5 C U 
5 (0 '_ 

"0 J 
1 I) U 

531 
10 U 
33) 

1 J U 
1.0 U 
:: C L 

c:=0 
~ 

"I} U 

1 () U 

LW13S 
DE87F 
6i61Col 

N,," 

NA 
~,A 

NA 
NA 
Nt.. 
NA 
N~ 

~JA 

~JA 

NA 
Nil. 

~~A 

r-.lA 
N'; 
Nt. 
N ... 
NA 
N.". 
:'-... .6. 
r"jA 
r"A 
NA 
NA 
N;" 
NA 
NA 
~,A 

',A 
~,A 

NA 
NA 
r,A 
NA 
NA 
NA 
rj.A, 

~A 

~,A 

NA 

P"Ole J of 5 

R'l'il 
DEale 
6 16:1)1 

1 0 U 
1.0 U 
loJ U 
1 Q U 
20 U 
1:11 
10 I'; 

lOU 
lOU 
IOU 
lOU 
] J U 
IOU 

s71 
1 (I U 

lOU 
50 J 
1 ,) U 

10) U 
1:) U 
10 U 
IOU 
IOU 

341 
"(I u 

10 LJ 
50 U 
5 J U 
IOU 
10 U 
1011 

1 C IJ 
,1/ 
10 IJ 
, 0 U 
20 U 

c:=::§') 
~ 

IOU 
1 au 

Oup of RWI 
l,.rll' 

DEB7,'.1 
6;6101 

lOU 
IOU 
IOU 
1.0 U 
2.0 ,-I 

131 
1,J U 
1 J U 

IOU 
10 U 
lC U 
, (0 y 

10 U 
5 ~) 
11) U 
1 'J U 
5,0 U 
1.0 U 
1,0 U 
1.0 U 
1 C I~ 
; [i J 

1 'J U 
~ JI 
1 :) lj 
1 I) lj 

50 U 
5.0 U 
1 C L 
",0 ",I 

151 
lOU 

721 
lOU 
1 J U 
2,0 U 

c::::::TI§] 
c:J2£l 

1.0 'J 

1.0 J 
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Sampl9 Identification' 
Laboratory Idenlificalicfl. 

Dale Collected. 

I. ~-D ~ll!omDeflz;ene 
i\cr:Jl!';!lrl 

Me1hyl Iodide 
B":IIIl~ethi!ne 

Acrylcmt"'e 
• l-DlchIJrJ~rop'!re 
JLbDmor,ehane 
1.1.1.2-T €traGhloroetl-.ane 
1. 2-D, bromo-3-chl:Jro. 'oran 9 

1.2.3 -T riclll~ra~rapar,O? 
"~EI :'-1, ~-D,chlmo -"--Ilute "e 
1 :-t '-,-7rl()1€'twlbrm?_E:flP 

"; . .2 .f, _ i I l~lE Ihylll::3:r (el'~ 

'" ~«lCI1Ic '(lbutacli8~e 
E:'1yl€,"S Q,brmTide 
8 ro me,chlo co me tho ~e 
2, 2·0ich'or~prcoane 
- 3-Dic~tcroprc,"ane 

l~o,jr:"p'~lbel ;::.el' 2: 

11. Pr o~)''Ilbe'r.zp.n(: 

Br;}IllDten~en~ 

2·Chl~r:J1Q'Jene 

.:.-c ~tcrolo:ue 'le 

:13'rL·8u :y!t-:erl,:ciloF:"! 

:-.'.:l~>Oul ',' LJ~~ n.:ene 
I~ -Io:.;'::r'rc ;)'/11u .~ele 
fl-Pu1Irll.'l![ Z!:'[ I.~ 

I L.4-Trichlorotenz;e~e 
r-l.~at';h~ ~r' e-
1,2 3-T ('chlc-raber ~~'-'e 

10' I 21C' s \skeels\.t.rneD.t\Clh~n\Gwe""t \ 7 ;ha .Iow 

TABLE A·3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
SHAllQW WELLS SHALLO'N WELLS 

81 D Jl '< LWIS LW2S LW4$ L ~~'r'!S lWI;lS LW11S 
DE6aL DE68G DEM! DE6~D CE6flF DEeSe DE87J tJE58A DE6B~~ DE68M 
1315:01 6"~I01 6.'S!,)1 1;14101 614;Jl !l.'510" 516101 614fDl 6.'4/01 E"4iOl 

20 U '.C 'u 1,0 ~ NA IOU lOU 1.0 U 1:> U 1.0 U I.J U 
1000 U 50 J 50 l.! NA 5CU ~O U ~O U 50 U 50 U SO U 

20 L lCl U '.0 U NA 1 (I ',.) 1 J U I.J U 10 U '.0 U I.e L 
40 U 20 U 2.0 U NA 2.0 U 20 U 2 [) U 20 U 2.Cl U 2.0 U 

100J 5 [) U 5 (l U NA 50 U c·.O U 5.0 U 5.0 'u 5 I) U 5.0 J 
20 U 1.0 U 1 'j U r.A 1 D U 10 IJ 1.0 IJ ',.0 l! t::> U '0 U 
20 U IOU 1,;) U Nil. 1 0 I) 1 Co L.; Ie IJ 1.0 U 1.0 U IOU 
2Q U 1 C U 1,0 U NA 1 J U 10 J 1.0 '''; UU 10 U 1.'J U 

100 U 5 [0 u 5.0 U ',A 5.0 U 5.0 U 50 U sou 5 C IJ ~.::> U 
60 U J 0 U lG U NA 3 C U J.D U 30 U 30 U 2>CL 30 U 

5 0 U 5 C .~ NA 5,0 L S()U 50 U 50 IJ 50 J ').0 U 
·.Cl U ',.0 .1 NA 1.0U~ a; 1.CU S t3I 1 () U lOU NA 1 0 J 49) 35) 1.G L ~:l 12C 
~ oJ U ~ oJ U ~,A 5.0 U 5.0 U 5.0 U 5.0 U 5.:.1 I) 50,-1 

20 U I.::> U 1:) I) r,.". 1 oJ U 1.0 U IOU 10 U IOU lOU 
20 U 1.0 U IOU '\A 1 J U IOU IOU ',,0 U IOU IOU 
2) U IOU 10 U Nil. lOU ~.C ,~ I.e U IOU 1 C U 1 J U 
20 U 1 G U 1 G U NA IOU ·0 ... 1 

. 0 _ 
1 J U 1 C L IOU 

20 U :C'~ EEl NA 10Ua B ~ t3m a ,.0 cJ 8.0 NA 1 C L 67 79 13 110 21 
20 u 1,0 U 1.0 U NA ~ (. ,J 1.0 U 1 J U 1.0 U 1.0 U 1 C L. 
20 U lOU 1.0 U NA ,.0 U IOU 1 [) U I.e IJ 1.0 U 1.0 J 
20 U 1 ~ U 1 ,) U ~JA 10 U IOU IOU '.0 ~ IOU 1.0 U 
LO U \ 0 U loJ U ',A 1 J U 1 C Ij IOU 1.0uB §~.1 
2Cl U 1.0 U 1 J U NA IOU [3 1 C U 1.0 U 16 73 
2D U 1 C U 1 C U ~<A 1.0 U' 25 c:::TIJ loJ U 10 l.' 66 
2J U • C- ~ 1 C 1_ t~A 1.0 U 21 10 .' 1 J U B.O '-' ?o U 

100 U 50 U 5.0 U NA SC ,_ 50 U 5.0 U 50 U 50 J 5.0 U 
100 IJ 50 U 50 J ~~JA 5 G J 60] ~ 5.0U~ '1] 
lJC IJ 5.0 U 5.Cl J NA 0.0 U 5 J U 5 'J U 5.C U 50 U 50 U 

Page 4 of 5 

OLf>Qf R'tl" 
LW13S RWI W 

DE87F DE87Q DEem 
61610' 6/eiOl 6,'6,01 

NA ',0 U IOU 
NA 50 U 5C U 
NA I I) U 10 L 
NA 2.0 U 2.0 U 
',A 5 a U 5o.0J 
r,A IOU 10 U 
NA 1.0 U 1 I) U 
NA '.0 I .... 1 J U 
NA 5.0 U 5 au 
NA 3,0 U 30 U 
NA HI) 5.0 U 
~A 51 ~ \JA I~O 
~<A 5,0 U 5.0 U 
NA 1 C U 10 U 
NA '.0 '.J 1 'J U 
NA IOU 1 J U 
NA IOU IOU 
~JA a B f\A 34 3E 
NA 1 J U 1.(. u 

\JA IOU '.D U 
'lA 1e U . a U 

NA 10 L lOU 
NA B EH1 NA 4 I ~.2 

~JA 5.Q L) 5.2 U 
N,':' 5.0 U 5.0 U 
NA 25] 281 
f\A !,i 0 U 5 C '~, 

Landau Associates 



Sarn ~Ie "jentilic.alic T 

UX'iltDr,lj'nlllicahon: 
o a1e Cc"lec1ed' 

TOT Al PETROLEUM HYDROCARBONS (mgiL) 
Me1hod OR-DEQ 
~;:: H ·Diesel Range 
TP--j·~blOr 011 R3~g8 
TPH-Gaso Ine R3r,~e 

PRIORITY POLLUTANT 
METALS (rng!L) 
A rse me ITO 60 ) 
Chr:;>m,um 16010, 
::;op~' ISOlOl 
Leac 1:7J21) 
Nick,,11601O.' 
Z roc 1601e) 

CONVENTIONALS 
C ~lCll rn ':IT,g/L) 

'. 1e gf1B siu In I ,'g iL I 
~·:)t,;:;siLim nnglL) 
S::)(~ IJrr (ngl'_~ 

,,1~~I""I'/IIl1'1/1 C~C03i ($1.",2320) 
(:"rtJonme ,:Alkallmtyi (rng.'L CaCOo) ,:SM 2320t 
Blc3 c t rm;;le :Alk", My:' (0"8'. CaCC3) [SI,/, 23201 
~ ~~., Il C,~::;,:jI'/~~! So .as. Ijl"~ L) IEFM 1 t~,) 1) 

1.=h:~I(~;}S Lr'1rJ"L) :EPA ~~6 2; 
',·Nilrale (cng-N,"ll {Calcula (00) 
~,·NII"le (rlg·NiU IEPA 3~':' ') 
rill,,,I,, - r, Inle ('..02+N03; (mg"',iL! IE"A 353 2) 
Sulfate Imgll) ,:EPA 375 2) 

FIELD PARAMETERS 
prl (avgl 
Temperature r C:· (c'.'g} 
Canductl,lly ImSicmi (aI'9) 
:'ISSC'.'ed ax~gen :mgJl.) :a'.g; -urbi,jily,:NTU: 

OJ 
N 
-I 
0 
-->. 

0 
.j::>.. 

,..-... 
CD 
"-" 
0 
-->. 

01 
<D 1 [i,112fU, s ~.$11eet5\tllneol~\~n2rl:,Gwev[i~" 7 shallow 
.j::>.. 
(J) 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WEllS 

S1 0 J1 '{ L ~J~J'" S LVV2S L',",'4S .WiS 
DEE3L )E6EG DE1531 DE63D CE6BF JE5EC )E87J DE6aA 

BI5 iC' 6.-+/(., 6'SlOl E;410'1 E:4,01 OdiC 1 6'6,'D1 L'4iO~ 

~ 
NA ""A NA NA HI c=TIl c::::EJ 

~~ U NA ""A NA ~,.'>. NA ,,,"A NA 
<~ NA NA NA '\,jn,. NA r,A NA 

Oel0 ~ o:TID 0001 U I G OC~1 I) c·m C@ID ~ 
oJ.OOS U (} 005 C- D 0[)5 U a DCS U 0.005 U C JE U [) C05 U 0005 U 
:1.0'J2 ~ C 'J02 J :) 002 ~ (} ClC2 U 0.C02 U )0021., ~ OOC2 U 

eX1 U 0001 U Co JO' U IJ 01 1j J ')01 J J0011y ~ 
,) C1 U oe1 U 5;J Co:Jl U 001 U 001 J )0", U 

0000 U OJ05 U 0 C06 :J 006 y (0 ClC5 U C 005 U 1 (I 00;)1 

se 1 434 205 f5 :'. 28 >1 42.2 149 374 

40.8 14.S 7 3~ 150 ',0 " 101 482 134 
51 22 2.4 69 2.4 34 59 3. , 

133 7.!j~ 615 11 2 767 523 935 156 
riA tlA NA NA ~J.A r.JA ~ ... A hiP-. 
NA NA NA Nfl, ',A NA r,A NA 
NA NA NA ~JA NA NA t.JA NA 

140J 240 163 NA '80 ~OJ 72D J 250 
211 24 26 riA :J ' 38 ,,·3 33 
NA '.'" NA ',A NA NA NA ".A 
NA r,A r·iA NA NA ',,," ~'A. NA 
NA. NA r>A NA rJA ,"A '\,t.. NA 
\'A NA \A NA Ii.'> rg r,1l, NA 

4.7Cl G.D5 664 622 6 7 5 533 5 eo 6 7C 

"4 CJ 144 136 136 14 G 127' "42 1.! ~ 

~e33 344 226 531 25J 427 14QO 419 

'42 129 I 51 180 ".99 1 ::12 o GO 1 37 
42 7 6 a 4 93 G B 

SHALLOW WELLS 

.',-V8S L','''115 
)E5er, DEG8M 
0,.':/0 ~ 6i~.':)1 

~ ~ 'I 
a 50 U 050 U 

~ l_ I21 

1 C :12.:.1 o e,)71 
00(05 U 00:)5 l., 

(1002 U J 002 ~I 

o COl U o DOl U 
OJI U OCI U 

c::2]TI C 005 U 

:;'11 23.6 
i3 1i1 9 3~ 

2 g 27 
8 '7 ~, 610 
~JJl NA 
~,A NA 
~,A I.JA 

250 190 
2d 32 
riA t,A 
N;" W, 
I,A ,,"A 
NA ~,A 

649 550 
1<1-' 1~ 1 

4C2 27C 
• 58 o 9E 

25 (;5 

Note. See Table ASIc." key to !ooln~les "nd aralytiC3' dala qualifi,rs. 

='3ge ~ :)t 5 

Dup of R'li1 
L\~~r 35 RI'ofl W 
CE3,F ::'E37Q DEe;,.,', 
£'6,"J1 016 'C'1 6'6."J1 

\A 4~ 451 
r,A 050 U (050 U 
NA L:5j] ~31 

~J.'" CJOll OCI)71 
~A (0 OC':, U 0.C05 U 

""A 0002 U 00:12 U 
riA 0001 U :.J 001 '~ 

NA 001 U 001 ,...I 

NA 0.0:)6 U o JC5 U 

NA 361 373 
f\.A 11 9 12.2 
,,".A 2 g 34 
:.JA 601 ~, 58 
NA NA r,A 
NA ~jA NA 
Nt.. "''''I,ll,. NA 
~JA 220 J 22D J 
NA ..\ ;' 5 1 
r,A NA tJA 
\'A r.J;" r,A 
NA NA r,A 
r.Jj, NA 'M 

[) 54 662 661 
12 a 1~ 4 14 -I 
336 317 377 
252 I) 57 o ~4 

0 0 C 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

DEEP WELL§ DEEP WELLS 

Salll'lie i:le nt~ficat,c'1, B2 J2 0 R G1A l·~"'J'l 0 l'N2·C '_W~O L','.'60 LW9D 
Lil~aral')ri IjeClf,fica1l0n, OEE8K DEMJ DEelA DEalE" DE&7L C::68E CE68'--, oEe7K 0=07(3 DE87H 

Dale Cc,·leclerj 6:5101 615101 6,'5101 615!01 6'5/0', 614'0)1 6,5'01 (:[;,01 615.'01 G;5iO~, 

CHLORINATED PHENOLS (>,gILI 
EPA Method 1127Cl SIM 
Penlac l1lof')phenol o 25 ~' o 2~ U r<J>. NA 02:' U :l25 U 025 U I) 25 U J 25 U 025 U 

SEMIVQLATILi:S l1l91L) 
EPA M<i!lhod SW8270 
Pher,ol ;: 0 U 20U 2 CI U 2 C U 2,0 U 20 U ;; 'J U 2 C L 20 U 20 U 
t!IS'\ 2·Ch~or:)€:hyn Ether 2.0 U 20 U 20 U 2 (I .... 2 [ ,_ 20 J ~ J U J 0 I~, 2') U 20 U 
2·,::hlorcphe 101 1 C I..; 1 J U 1 C IJ 1 I) U . 0 J 10 U 1 0 IJ 1.0'J IOU 1 C I"; 

1 ,3·DIGnlcrobenze~e 1 (I ~, IOU '.G _ 1 oJ IJ IOU I) U IOU '0 J IOU ~ (I "-' 

1, ~·D ~hlorcl)er !er,e ' 0 U IOU ~ CI U 1 J U lOU IOU 1 C I~ lOU 1 C IJ 1 [I U 
Be"z~1 Aleonol 50 U 5 C IJ ~ 0 U 5 (\ U 5 I) U 50 U 5- (I o.Jl ~ J U :; C· .... 5 'J U 
1 2·:.,chloroD€nzene 1 i) U 1,0 L 1 I} U IOU 1 J U leu ., 0 U 1 J U lOU 1:) U 
~ ·Meth\'lpt~nol I) U 10 ,-I 1 'J U 1 C Ij 18 U • C ,~ 10 U IOU ~ ,0 U \ 0 U 
2.2'·Oxyb,s( l·Ch Jro~rop~ne; \.0 U 1.0 U 1 J U ' C' ,~ 1 C to ~.O • ...1 1 D U IOU ~ 0 U 1,0 IJ 
4·Mel.~yI~herol \.0 IJ 1 J U IOU i (I J 1 (0 l .. 1[1 U IOU 1 C U l!) U 1 C IJ 
r-J-NII'G5~'C I·N.;:; 'cp)1amine 2.0 U 2 CI U 2.e to 20 U 2 (I U 20 U 2 ~ U 2,e ~ 2D U 2,G '_ 
He.achlorOelhane 2C U 20 U 2,{I J 20 U 20 J 2JU 20 U 2.0 U 2.0 U 2,0 U 
N.tr,)benzene '0 :.. IOU 10 J 1 I) U i 0 J IOU 1 C L: lOU IOU lOU 
Isopr,'~lone 10 U 1 C U ',0 J 1.J U 1 i) U 1,0 U lOU 1,] U lOU IOU 
2 .r~llmpnenol 5.0 U 5 (, '_, 50 U 5,0 U ~. J U 5 C U 50 U 50 U 5.C IJ 50U 
2.4·0HY Bthl'l)henQ' 3 a U 30 U 3 i) U 3.C U 30 U ,1 r. l; 30 J 30 U 3.(' J 30) U 
3unzQ 1c AciC 10 U 10 U IJU 10 L- 10 U 10 U 10 U 10 U 10 U 1~ U 
:),si 2·Chlor:Je:ho,y) Me,'">a ne 1.0 U lOU lOU 10 U 1 e U ' 0 U 1.0 U 1 C U IOU 1 C U 
2.~-Dicl~loropl,enol 3.0 U :I 0 U 30 U 30 J 3C L 30 U 3:) U 3 (I ~I 2:lU 3 (0 L' 
~ .2.4-7:ictdoro~en2e '18 1 C IJ UU 1 C U 10 IJ ~ (I ..... ! 1 () U lOU '0 U I:) U 10 IJ 
N~ phlhalene ',0 v lOU ~ C 1,-, 1 'J U I IJ U 1 :l U 1.0 U ' 0 U IOU "0 J 
4 ·CI'"loroanlllne 30 U 3.e L 30 U 3) U 3 ,) U 30U ],e u 30 U 30 U 30 J 
He tachi ~Jr;}b u ta dl er e 20 U 20 IJ 2,1) U 2 D U 2JU 20 U 2.C' '-' 2 'J V 2.e to 20 U 
4·ChIOro,3 ·melh\'lphenol 2DU 20 IJ 2) U 20 U 20 U 20 U 2.0 L.J nu 2.0 'J 2'J U 
..! r·, iAI _I' na ,Jhl ~l~3!.Jn€ 1 CJ U '.0 U 1 J U IOU IOU leu 1,0 U 35j 1.0 U 1:] U 
He:t2C'·,icmC'iClopen:"d iene :3 ~ U 5 [) U ~ 0 V 5C to 5 C U 5 (0 ~ 5.'J U 5.0 U 5.0 U 50 U 
2,4 ,5-TnchlQrcoheno' 50 U ~ 0) U 5.0 U 5 (I ~; ::, C !.,,; 5 (I U 5QU 5 a U 50 U 5,0 U 
2,4,5· T richlorophenol 5.C L 5;) U 5 C IJ 50 U 50 cJ 5,0 U 50 U 5.C ~ 5 ,) U 5C I~ 

2'::;')lcccnaphthalene lOU IOU 1.Co '~, loj U ' 0 U 1 J U 1.0 U ',(I J 1) U ~ .(1 ,--I 

2·~~ltroanll.ne 50 'J 5.0 U 5 Q U 5:JU 50 U 50 U :. C IJ 5 I) U 5 C U 5 Q U 
OWlelhylphlhalale 10 U 1 C IJ ',OU lOU 10 IJ IOU 1 (I .j 1 J U 1,0 U loJ V 

OJ :..ce nil )hl r""ie oe 1 i) U ~I.O '...J 1() U IOU 1.0 U 1 C U ' 0 U to U IOU 1 J U 

N :j-N~lroan.twe £JU (; () U €JU 6 Co I .... 60 U '3 0 '~, 60 U 6,0 U 5.0 U EO U 

--I .t.cenapr,lhenE IOU t oJ U 1.0 U 10 cJ 1,0 U lOU IOU , C Ij I 'J U 1 C U 

0 2.~·Dln trorhf'nol 10 U IOU '0 U 10 U Ie U IOU OU 'C _ 1D U 'C ,_ 

->. ,..:, Itroph~nQI 5G IJ 60 U 5C U 50 U 5 G 1_ 5iltJ SOU 50 U 50U 5{1 U 

0 DLbenwflJra~ "I (11..01 lOU '0 L 1 DU lOU to U IOU lOU 1.0 U ',0 U 
.j::>. 2 6·:> ~'trolo Jene 5.0 U .--... 5 C ,_ 50 U 5 J U 5 ,) U 5.0 U "C IJ 50 U 50 U 50 U 

CD 
"-" 
0 
->. 

01 
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OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
-->. 

01 
<D 
.j::>.. 
ex> 

S.mple Ident rlcal on 
Lacera IJr)' Iden',1 ru;atlor, 

D3\9 CDllecled, 

CHLORINATED PHENOLS ("giLl 
EPA Method 8270 SIM 
Penlac'1lor:Jphe nol 

SEMIVOLATIlES (1l9JL) 
EPA Method SW62:70 
Phenol 
31 5-12-e 'loroelh~I:1 Ett,er 
2-cnlc-cphencl 
I, 3-D,chlc,robe~ze~e 
t ,"-0 r, hlo ra be~,Zen e 
5en~yl Alco~ol 

1.2-Ji~hloro"""zene 

2-MBlh'{I~henol 

2.2' -Oxybl S( l-ChlDlopropar e) 
"-Melhy\phenol 
~"-~J,jroso-C: i -N-P ropyla,--,ene 
He~act--Ioroelhare 
Nitmbenl.ellG 
Iso~hDron€ 

:.Nilf~phenot 

2.4-Dirr Bt~y: ~tlenG, 
Be~z{)lc Acic 
t>is( 2-ChlorOll:hc'~l'l Mel 'lane 
2.4-Dichlolopheno! 
1 ,".4--nc1llorobe~zene 
Napl1lhatece 
4 ·Chloroanlline 
He~achlorot-uladiene 

4 -Ch' :lro-3-mellly1pl1er,DI 
~ ·~ .... 1l!~h)n:; :,h ' .... ~.! 18(1': 

HexaGnlc'ccy~l~pentadlen'3 
Z ,4, 5, Trichlom~henol 
2.4.5-Tr;c~,:orop~,enol 
2<:hloronaphlha.lene 
2-Nitroo~iilne 

Dllne!C1y1phtilalale 
Ace,,~ tlh:'iy1ene 
J-~j'l-cdn,ljr a 
Acenaphthe~e 

2,4 -Die' ,Iroph::"'ol 
4-",ilrophenot 
Oi~erl.'oFuran 

2,6-C" i,ilrDtoiu.erle 

, J,12,10 1 5. '·.she9'ts\l~imeOI1\,;Jr 2n\Gwe-'..,:nt 17 jB::!:!J 

L',",10D 
JE871 
6/6101 

025 'J 

2 D U 
20 U 
IOU 
Ie l.; 
',,0 u' 

50 U 
1,0 U 
1 J U 
1.0 U 
IOU 
2 C U 
2_G ,~ 

10 J 
1_0 U 
5.0 U 
3ClU 
10 U 

1,:) U 
3,0 U 
IOU 
1e IJ 
3.0 !.. 
20 U 
2 Q U 
1 J U 
5 0 lJ 
5,0 U 
5_0 U 
1 C' ,~ 

50 J 
1 Q U 
1 D U 
6!) U 
1 [I U 
10 U 

5_0 I.-
1_0 U 
50 J 

TABLE A-4 Pa;j€;> of 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 
O~jl c~ RW2 

~WliC L',"/l201 LW12C2 L'\\'14D l','jl7D l~N".€D R'~'\'2 X 

Dt:68B 'JE&7~il :E5m DE8iE OEB7C CEHC :'Erj?F DEe 70 
615:~1 6,'6IC'1 a/f/Ot 6,61el 515101 515/01 616/0t 616.'1)1 

':)25 U 025 U 1 71 025 U 025 'J (0 25 ,~ 025 J U (8) 

2,0 U ;e,G Ij 2 C U NA NA NA 20 U 2,0 U 
2,0 IJ 2,0 '~ 2,e U r-.:A NA NA 2,0 U 2,0 U 
',,0 J 1,0 J 1_0 Ij NA NA NA 1.0 I~ 1.0 I .... 

1,0 U l,a u • ,0 J ,'-I A r<A ~,A 10 J -,OJ 

IOU I,D U -,0 U CIA "A r>A IOU lC1 U 
5 au 5 Cl U -5 CJ l) NA NA ',,1 A 50 U 50 U 
IOU 1.JU 1 j U NA NA NA IOU IOU 
IOU 1.0 U IOU NA NA NA 1 'J U IOU 
1.C ,''; l_e l; IOU NA NA NA U)U 10 U 
1,(0 ~ 1,(' U 1,0 IJ NA NA NA IOU 1.CU 
20 U 2,0 U lei" ~JA NA NA 2.0 U 2.0 'J 
20 U 20 J 20 J ~,A ~JA ~~A 2,0 I~ 2_0 U 
1.;) U 1 Q U IOU \iA \A ,\A. 1.G U ' 0 U 
1 [) U 1 i) U 10 U NA NA ~~~ ·.0 U IOU 
:,0 U 5-:1 U 5 J U HA NA r,A 5 i} U 5 i) U 
3!.IU 3 D U .:l 0 U N;" I<A NA J'J U :l 0 U 
10 U 10 U 10 U NA f,A NA 1:) U 10 U 

1 C' 'u 1.0 U 10 U NA NA NA 1 [) U 10 U 
3_0 U 3_e I~ 3 C l. NA NA NA 3,[) U 3,0 U 
• () U ~ (I '-".' 1 0 ~, t'-~A ~,A NA 1 G U 1,e U 
1.0 U 1.0 U 10 U NA r,A N!lo, < 0 J < 0 'J 
~ 0 U 30 U 30 U NA NA ~,A 30 U 3_0 U 
2,0 U 2:) U 2QU NA 'lA 'lA 2,0 U 2.0 U 
20 U 20 U ;: 'J U NA NA ~,A lOU 2:1U 
IOU 1.0 U , 0 U ~J;" N;" NA 20 1 20] 
5 a U 5C IJ :;0 U NA NI' NA 5 Q U 50 U 
5,(- '~ 5 (I .... : 50 IJ Ni>, ~~,~ N!:" 5.0 U 5 C U 
5_0 J 50 U 5_C 1....1 N ..... NA N"'- 5,G G 5,0 '~ 

1,1) U -,0 U ',,0 J \A ~;A, ~1A 10 U 1,0 iJ 
~ 0 U 50U 50 U r,A NA ',A 50 J 50 U 
IOU 1 J U 1 D U rv .. NA NA ;'1) U 1 [) U 
IOU 10 U 1 CI U NA NA NA 10 U 1 J U 
5 C U 60 U 60 U NA NA NA EOU 6,[1 U 
1 c- '~ , Q IJ Ie u j"-J,4 N;" I~A IOU 1 C t; 

10 U Ie c, ·c c, Nil NA rlA 10 U ',0 U 
5 0 U 5.0 J 50 J \A ~A I--.!lo 5,C ,~ 5,0 U 
1 D U 1 ') U lOU :~A :,A ~,,", • C ,--' -,OJ 
50 U 5'J U 5,D U NA ~," ~, ll, 50 U 5_0 U 
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OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
-->. 

01 
<D 
.j::>.. 
<D 

Sa l1p.e Ide~llfic.atic~ 
Lab~ralo'Y Identific.atic-n· 

Date Ccliectej 

~A·Dlnwc ICHUt:rlt;: 

C""lh'/1 ~r,IM:ate 
"-C ~lcfOpnenyl-p~enylelhe,-
:-~I ·~r+:!'nl·~ 

4-.\ltroani"lne 
J.6-01~llro-2-Melhvl~he~ol 

N-r- Irosoc,pren,iami"le 
J ·6rc '1'10pr,en';I·pt,en,>,le(h~r 
HHac hlorot-enzene 
Pe'\t3~hlorGphenGI 
Phenant~,en€ 

Carba~ole 

""t~'C<lcene 
u,-r -BlJlyl~~tnalate 
Fluoranlhene 
Pyrene 
But" Ibell "1'lphlh:!lat0 
:; 3' ,0 Ic,~lcmber Llc\'ne 
Bt9nzol:a)an :'lracene 
~. ':o{~ EU"'~' ;18";, )pllttl~1Iith: 

CI1r~'5~r"le 
J ,0 ·Oe)' phlha ~le 
E3 ~nw(b )lIuor~nlrlene 
E3 enzCl(~ )nv~ranlher·e 
E'r;nz~(a)p)'rene 

Ind 2r,o( 1.2. 3-<::d};Jyrene 
D,b€nzia,lljanlh racere 
Benwi ,:!,Il ,,)peryle~e 

10 ' 12101 S '.sheetsllirleoll\ph2ri\G",evn:",7 d .. ep 

DEEP WELLS 

62 
DE68K 
6J5ICl 

~ II U 
IOU 
10 U 
I.e u 
')0 i.-
10 J 

~ I) U 
",0 U 
1 i) U 
5 oJ U 
loJ U 
1J U 
1 0 U 
IOU 
1.0 U 
1 C U 
" C' w 

5.0 U 
1,0 U 
1 'J U 
1:) U 
IOU 
IOU 
1.0 U 
I.e U 
~.O '.} 
IOU 
IOU 

TABLE A-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

J2 0 R G~A L'h"O 
DE6SJ DEB7'" DE875 OE57l DEeSE 
5IE/Dl 5/5'01 DI51Cl 010101 6.'411)1 

50 U 5:)U 5,0 U SOU 50 U 
1 I) U IOU 1 C IJ 1.0 U • I) IJ 

1 'J U IOU 1 (I i .... : 1 C 'J "0 J 
loJ U 1.61 ~.O J 1 (0 'y 1 I) U 
5:) U SC U 5 ,) U 5.0 U 50) U 
10 U ".(0 u lCl U IOU DU 
III U '1.0 J 1 J U lOU IOU 
1 C U 1 Q U 10 U IOU IOU 
1.C IJ lOU IOU 1) U lOU 
5 G '_ 5[}U 50 U 5.) U 5C U 
1.0 J 1 ,) U I.e U IOU , C I .... 

1 'J U 1 J U ~ r:,. I .... 1 r. lJ ~ 0 .... 1 

1-) U 1 Q U 1 (0 J 1 C' L 1 i) U 
1:> U I.e U IOU 10 IJ 10) U 

IOU 1 C L IOU • 0 U 1:J U 
lOU 10 UJ 10 UJ '.0 JJ 1 J U 
IOU 1 (I U IOU IOU lOU 
5 C IJ 50 J ~,J U 50) U 5,0 U 
1.0 I_ IOU 1.0 U 1 J U IOU 
IOU 1 "/ 1 C U 1:) U 1 G L. 
1.0 U 1 J U 1 Co L lOU 1.G _, 
1 I) U 1 Q U 1 Co U 1011 IOU 
1 [) U lOU 1.0 IJ 1 C U ".0 U 
IOU I,D U ' 0 J 1 C' I_ IOU 
1 J U l,e IJ 10 U ',(0.) 10) U 
IOU ',C ,~ 10) U 11} U t ) U 

leU " (I ~I 1 J U 10) U 1:1 U 
!C' l, 10} U IOU 1 J U IOU 

Page 3 of 10 

DEEP WELLS 

L',"aO LW4J L'i'l50 LW8J 
DE58H DE81K OE67G '=,ES7H 
6i5,'Cll 6;610: 6,'5;[}1 5iSI(Jl 

51} U 5,1) IJ 50 U 5.~ U 
1.0 U I.C U 1 I) U IOU 
1) U 1 C L I.D U 1.0 U 
1:) U 10 LJ 1 J U IOU 
5 I) U 50 IJ 50 U :iC 'J 
10 U 10 J 10 U lG 'w 

1 C U 10 U IOU ",0 LJ 
" C _ IOU 1 C U IOU 
• (j _, 1 J U 1 (0 _; 1 'J U 
5 Ct U ~,Q U 50 U 5JU 
1.0 U IOU . 0 U 1 [) U 
1 D U lOU ',0 U 1 a IJ 
I 'J U Ie IJ lOU 1 C U 
1 J U ' Co 'w 10) U 1 C IJ 

1.0 U ·,0 J 1.0 U ~.O ..; 
1 C U 10 UJ 1 0 U_ 1 0 UJ 
1 C' L loJ U 1.0 U lOU 
5.0 U 5J U 5.0 U 5.0 U 
1.0 'U IOU 1 C '.; 1 'J U 
'0 J IOU ~.O ~I , J U 

10 IJ lOU ~,.D U 1 J U 
IOU 1 C U IOU tGU 
I J U 1.G _ 11) U HL 
1 Q U 1 0 ~I l:l U , (0 Ij 

IOU IOU IOU 10 IJ 
IOU ~ 0 U 1.0 U ".0 J 
1 C Ij IOU IOU l-'J U 
1 C ;_ 1 I) U 1 C Iy 10) U 

Landau Associates 
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CD 
"-" 
o 
-->. 

01 
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Sa r'I1plEl Identification: 
La08ra!or, Iderltificatiorl. 

Dale Co,lacled. 

i , 4-D I mlmlo lue rle 
D i81~'i phl~alat8 
4·Chl ~r·)phel' yl-phe nylel'ler 
"~!ul)relH:; 

4-NI~roariliIlB 

4 ,E -0"-,, lro-2 -fv'·el~\'1 ~henol 
'I-N I:-CSOO' ;JI'lenylarnine 
4-8 rQrnOp~sn'll.pten,,.le\r'B' 
He.,a~ll orotenzene 
Penlach1c-rophe ~ol 
PI-·ananl,rene 
Carbazole 
Ar,l~racene 

C I-n-Bul/ phl'1alate 
FI\}:Jlan\'~ena 

F)'rella 
bu l'ilben,ytphlhalale 
3 3'-Cichlc-obem:, ji~9 
Be lzo(a )an1I1fdCE:-'9 

~< ~(~ Elt'~· tHJ":~' )phU"ala12 
Chr,sene 
!:: I-n ,Dc:'!' phlha :ale 
BenZQ(b)lluoranlh€ne 
e enu(k)nUllranl hene 
B!l~ r.::>(a)pyre ~e 
Ind eno(1.2 :)-Gj:,pyre.ne 
O,cenz(a,h JanlhracenEl 
BenLOI.g,h.i)~eryler." 

10' 12'0 1 \51 'B,,:slil'11eo,l\pn2 ciIG' ... 'e'ml j i deep 

LW10D 
DEBl! 
E/lliOl 

SOU 
j 0 U 
t ~ U 
1.0 U 
50 U 
~O U 
fCU 
' (0 .~ 

IOU 
5.0 U 
10J U 
1:) U 
IOU 
1.0 U 
LeU 
' C· l._: 
10 J 
5.0 U 
lOU 
1 D U 
1.0 U 
I,J U 
1.0 U 
I.C L 
1.0 U 
1.0 IJ 
- 0 J 
1 0 U 

TABLE A-4 Page 4 of lD 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 
J~~ Of RW2 

LIN11D LW~2D1 LW1;>D2 LW'4C LW17D LW18D R'N2 .x, 
OE6B6 OE67M DEsiR C:B7E DE87e DE810 OE87P DE!370 
6J5IC1 616/01 6/6i01 6.16:01 6.'5iOI 6.'5101 6.'(llo) 1 6i6/O ~ 

50 U 50 U 50 U NA NA NA 5,0) U 50 U 
1 C IJ IOU 1,0 U NA NA NA 1 c U !.::J U 
I.C' I~ 10 IJ IOU NA NA t~A IOU UJ U 
1.0 J 1 G U Ie U ~JA NA Nil., IOU IOU 

5.0 U 5.C'l. 5.0 l. Nil., ~JA NA 5 a U 5.C U 
10 U 10 U t(l U ,''I A ~,A NA '0 lJ 10 I",,} 

10 U 10 U '0 U Nil., Nil., NA " (I U ·,0 U 
j 0) U 1 J U 1.0 U Nil., ,'1.0. ~ ..... A IOU 1.0 U 
I J !) 1 J U 1 rJU NA ~~A NA IOU 1 J U 
50 U ~ 0 U 5.J U NA NA r,A 50U 50U 
1.0 U 1.0 U IOU NA. NA NA loJ U 10 Ij 
1.C Ij 1 G U IOU NA NA NA 1.0 U 1.0 U 
I.C I~ , Co u 1 C U NA Nfl NA 1 C l: '.0 '_ 
' 0 J 1 (0 U 1 C ,..) N,A, NA NA I.G U ·0 J 
1.0 U ·0 U rl (I '-' r-,A ~"A, ~JA 10 U 1.0 U 
lOU " 0 UJ 10 UJ \lA ',A ,\.0. 1.0 JJ 10 UJ 
1:l U 1 Q U 1.[1 U NA r..JA ~,A lOU I () U 

50U 5 'J U 5.D U NA r-JA NA 5 r) U 50 U 
1.0 U l:l U IOU NA NA NA UU I.D U 
10 IJ 101 1.0 i) NA NA t-.JA 1 J U 1 C U 
ICli 1.0 U 1.0 U NA NA NA lOU 1e L 
~ (I ,-I 1 C U 1 C IJ Np, NA NA 1.0 U 1.0 U 
1.0 U 1.0 '_ '.Co '~ r-..A, ~JA ~JA 1 C U 1,0 U 
1.0 U ~.O I.) ."Q J \A .\1\ ~,A 1 Co 'J '0 J 
1.0 U 1 0 U 10 U ~,A ~~A r,.':'. ',0 LJ 10 U 
1 I) U 1 ,) U IOU r,A NA NA 10 U 1 I) U 
1) V 1 J U 1 [} V NA NA '1A 1.0 U 1 oJ !) 

1.J U 1 :) IJ t 'J IJ N;' NA NA loJ U 1:) U 

Landau ,OI.ssociales 
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VOLATILES (llolL.) 
EPA Method SW826() 
C -,Iere me '. '1a oe 
~rcrnomelha~e 

v' .nyl Chlor,~e 
Chloroethane 
rle\~.'i,ene Ct,;o,,,:le 
.4-p~tJI·I~ 

Carbon u,sulf,de 
1. I "Oict .. oroelhene 
1 _ 1 -D,chloroelh8ne 
:rd,~s-1 ,2-Dichloroethe'le 
c'$- I ,2·D'Ch!oroel hene 
Chlo-cfDrm 
1 . 2-D c;~lcraHhane 
~ I -5 ,~~;'If'\ ""H: 

I. ~, 1-Trichlo(O"lha~e 

Cdrt'~n Tenaci"!onde 
\fln>, A:.etate 
Sromod,chlo,c-methane 
1.2 ~Dich,[)ror:fOp3ne 
ciS- I .3-Dich!mopro~ene 

-rJd' oroelhert! 

Dib ro mochlo rome! ha n e 
1,' .2-Trichloroet,ane 
(~,.::Jl,~~rlf-: 

tra~,-1 ,3-D,crioropropene 
Brom:Jlorm 
':.Malhyl-2-Pentanone ,:MIBKI 
2,""xa~o,," 

Telracrioroett,ane 
1.1.2.2-Te;raChlc-cethane 
T .:! II J 1 ~ I ~.: 

0- Drobe ~zene 
ElIwl Jenzene 
S~'~rel"' a 
T riC: ,lc:or uor::nne!har '3 

1 1 2-T"c~'lwc:-,IIU'JrQe'llane 

: I, _:- .. • ... VJf~. It! 

.)- ..... ~ I':/I • .f~ 

• ,2-DlchlorobE!~zene 

• 3-e ICtllC-cher,lera 

Sampl" Irlent,r.Ciltio~, 
LabDratory Ide(\liticalion~ 

Date ~olleCl€,j 

101121{)" 5 'sheels'.Lme",llph2,,'Gwe,ntI7 deep 

OgEP WELLS 

82 
DEBE~ 

515 101 

1,0 U 
Ie u 
1.G :.. 
, 0 .J 

2.0 U 
5 I) U 
IOU 
t J U 
\.0 U 
1.0 U 
IOU 
1 C U 
".0 '_ 
50 L! 
1.0 U 
IJ U 
50U 
IOU 
IOU 
1 C !j 
• (0 ,_ 

10 .J 
10 U 
lOU 
lOU 
1 CI U 
6 ~ U 
50 U 
1 C U 

10 L' 
IOU 
- () J 
IOU 
t oj U 
I J U 
20 U 
1 Q l) 
, a l) 

1.0 ,_ 

1 () U 

TABLE A-4 
PHASE 11 REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

J2 
LlE6E.J 
6 15;01 

o 
:JE~7A 

515'01 

IOU 10 U 
1 J U 1.0 U 
IOU 1C L: 
IOU '.0 _' 
20U 20U 

R 
DE57B 
5/5'01 

GIA 
DE87L 
oi6 iCI 

, C' ,_ leu 
1 (I J •. C' ,_ 

10 U 1 () U 
lJ U IOU 
2:)U 2DU 

LWID 
OEE~E 

6.'4101 

LW3D 
DE6BH 
6-'5;Dl 

loJ U 
1 J U 

lOU 
IOU 
2 C 1.... 

5CIJ 87) SOU 5'JU 

"0 J 
10 U 
loJ U 
1 J U 
20 U 
50 U 
leu 

c= 2}1 
• 0 '_ IOU 
,0 J IOU 
1.0 U 1.J U 
1 J U IOU 
1 () U 1 C l. 
1.0 U lOU 
IOU IOU 
5CU 50J 
- 0 '_' IOU 
1 (I U 10) U 
50U 5)U 
lOU IOU 
1 ,) U IOU 
1.D U IOU 
I a U 1C l. 
1 CU' G _' 
1C. L: 10 U 
10 U IOU 
lOU 1 'J U 
" OJ 1:) U 
5.0 U 50 U 
5,)U 50U 
1 J U lC U 
IOU 1(,:" 

1 0 U 16[ 
1 CU' 0 U 
, C ,_ " oJ U 
- 0 ~ 1 ,) U 

1 D U 1) U 
2.'J U 2:J U 
1 J U 191 
IOU IOU 
IOU leU 
1 C U - 0 _ 

IOU 1 J U 
I ~C U I ~ U 
'.C' '-' 1 C t.; 
1,0 U 1 (I L' 
IOU 10 U 
IOU ·.0 J 
I I) U 1 I] U 

!;.J U 62] 
IOU t::lU 
1C t; IOU 
5.0 l: 50 U 
1.0 U 1 C U 
• 0 J Ie L; 

lOU - (I _, 

1'] U 10 U 
1 'J U 1 ,J U 
1 J U 10 U 

r---3':"="11 1 CJ U 

IOU IOU 
IOU IOU 
set; 5CU 
5 (I .J 5 C '''; 
1 0 U 1 0 .~, 

.---__ 1:.;;. D:.,U IOU 

,--_.:;;..2.;;;J91 ·0 U 
IOU '0 U 
10 U IOU 
IOU 1.'J U 
1 C ,_ 1.0 U 

~ __ ~::...O::, ~, 2.0 U 
L.... __ 4,;....:Jl' 1.0 U 

·0 U I.e t-
1 'J U ',0 .J 
loJ U 1 I) U 

1 C I ...... 

1 (I J 
1.0 U 
1) U 

IOU 
IOU 
50 U 
leu 
1 (0 '-

50 J 
, 0 U 

',<) U 

t 'J U 
1 'J U 
I J U 
\ 0 U 
IOU 
IOU 
1 C !J 

5.0 '-
50 J 
1.0 U 
10) U 
1:) U 
IOU 
1.0 U 
1 C U 
" 0 _ 

20 J 
1.0 U 
1 D U 
10 U 
1 J U 

1 0 U 
IOU 
1 'J U 
1 'j U 
, :) U 

leu 
1 Co L 
50 U 
IOU 
",OJ 

50 U 

1 'J U 
1 J U 
lOU 
IOU 
IOU 
1 C L; 
'.C' _ 

1 (I J 
1 (0 U 
5,) U 

50U 
IOU 
IOU 
1 C U 
1 C' '_ 

1 G U 
·0 U 
.. oJ U 

20 U 
1:) U 

\::J U 

'0 U 
10 U 

LW4D 
DE87K 
5J5101 

10 L 
10 U 
10 'J 
- 0 J 
2 (0 U 
22) 
,:) U 
IOU 
IOU 
1 C !J 
• (0 ~. 

IOU 
1 D U 

141 
1:J U 

IOU 
50 U 
I.e '_ 

1.G _' 
1.0 U 
- 0 U 
,.0 U 
t I) U 
I'J U 
1.) U 
\.0 U 

50 U 
50 U 
I.e L 
1 (I _~ 

1 (I U 
1 I) U 

1 J U 
lOU 
IOU 
7 a U 
1 .. [ 

. 0 J 

1.0 U 
1 (j U 

LW6D 
DE81G 
6,'5;01 

I.'J U 
1.0 U 
IOU 
IOU 
2 G U 
5 (I ! .... 

lOU 
, 0 U 
IOU 
IOU 
1:) U 

1,0 U 
IOU 
5.0 U 
I C '_ 
• (I • ..1 

5 I) U 
IOU 
1 J U 
1:l U 
IOU 
1 a U 
1 C U 
~ c- 1_ 

- (I ~! 

IOU 
50 U 
50 U 
1 i) U 
1 D U 
1 ~ U 
1 C L 

1 (I U 
10 !J 
• 0 J 

20 U 

1 'J U 
1 J U 
I IJ U 
IOU 

Page 0; Gf 10 

DEEP WELLS 

lvV9D 
DEB?.., 
615,'01 

10 U 
IOU 
1 C l. 
• (0 ~. 

20 U 
G 1[ 
1:) U 
IOU 
1 0 IJ 
1 C !J 
• G :.. 
-,OJ 
IOU 
50U 
10 U 
1 J U 
:.:) U 
1 C L 
1 C' L 
1 (I !J 
10J 
" <) J 
1 <) U 
1 Q U 
I J U 
10 !J 
SOU 
50 U 
1 C U 
" C ;_ 
~, 0 l.....i 

I [I U 
1 J U 
1 J U 
\ 0 U 
2 au 
1 C !..; 
1 (0 _ 

I {I U 
- 0 U 

Landau ASSOCiates 
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IIOLATILES (~gll) 
EPA. Method SW8260 
C~ ororrelrcone 
8rorr Jmelrli3lle 
\.'in\'1 Crloride 
C :llcfOt] lhane 

\le1'lylene C"lcnde 
AI !:':'In'u:" 

::'a()cn Disulrid~3 
, , 1-01~lllorJe~llene 
1 1 -C iC'1Icrcelh'lrIe 
Ir;)c <;-1 2-C IchlO'ceth~ne 

(I"; -I, 2-D ;c~l{]roelhene 
Chlo((lform 
, ,2·Dicr'olOelhar 0 

~ 8~,::~r·.r)rt!· 

1, , ,'. T r ,~11Ioroetr,ane 

C ~rtxJn Tel(achlor,de 
v' nyl ;"Ct!la:'l 
5 romojLchloromelhane 
1 2-C ,~hloraprQ~i3r'le 
(,;5-1 .3- C 'chlc"oprop€ ~e 

T ,ichlor~e:hene 
Dlo((ornocl"oromelhane 
1.1 2-Tr ~hlora6thane 
8('rt~el~e 

Ir;Jns-· ,3-Dic"1Iaropro~ene 

Bro,norom' 
~-Melhrl-2-:lenlanone (MI6K; 
2-He·anone 
T etrachlor~;hene 

1,1.2.L-TBtracl1lmoelnil'>p. 
T c:IL.H~n~ 
C hlorobenzanEl 
:: I ~1ylt:enzene 

S:yrene 
~n::::r oronul)ro-nclt~ane 

1 . 1.;: -T nCI):c.rOlr' Fluc,'oeU'ane 
rr,p-F'i ~fli~ 
.. :':,~ i\~r:~ 

1 ,2·Jld"ufotJe·lLe~e 
1 ,3-Did' ,orobenz€'e 

~ comple Id9n~' ncatlor, 
labori3lory IOElnlirlcalion: 

Dale CQl1eGleo' 

'(:,;.2.;';:) 1 :s '\shcols'tH .. rt8aii'~h2n\G''''''·evl't17 dA.i=!p 

LW10D 
DEB71 

i5J61Cl 

1.0 U 
1.D U 

Uu 
I D U 
2 D U 
5,0 U 
l.C U 
1.0 _ 

10 U 
",0 U 
IOU 
1 I) U 
I J U 
5,0 U 
1.0 U 
1.0 U 
5C U 
'.0 'w 

10 U 
10 U 
1 Q U 
1:) U 
lOU 
1,0 U 
1 G U 
~.O I •• : 

5 (I U 
50 U 
1.0 U 

1 D U 
1,0 U 
UU 
1,0 U 
1,C l. 
1,0 U 
2.0 U 
1.0 U 
1 r) U 

I J U 
IOU 

TABLE A·4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

L'oN',lC 
DE68B 
615.'01 

1 ~ U 
lOU 
1,0 U 
1.C U 
2.G L.. 
3~1 
10 U 
10) U 

1:) U 
IOU 
IOU 
lOU 
1 C L. 
5 (r .J 
10 U 
~.O U 
50 U 
IOU 
I J U 
IOU 
1.0 U 
10 U 

1.G 'w 
~ (r .J 
1.0 U 
lOU 
5JU 

.5 0 U 
lOU 
1.0 U 
LeU 
, 0 w' 

1 0 U 
lOU 
1 D U 
2 [) U 
1 J U 
1,0 U 
1.C \., 
1,0 U 

l'Nt2D1 
DEB7'.1 
E;5IU', 

1 ,) U 
1J U 
10 U 

1 C U 

Z,e' L 
50 U 
• 0 J 
·O,J 

1 I) U 
1J U 
1:) U 

1.0 U 
, 0 U 
5,C U 
',0 w 

1.0 U 
5,0 U 
1 J U 
1 J \I 
lOU 
1.0 U 
, G U 

1,C' ~' 

1.0 U 
~ ,0 U 
lOU 
!j [) U 

~ 0 U 
1,:) !J 

1,0 U 
1,0 U 

LeU 
~ ,C 'w 

~,O J 
1,r) U 

2 .. J U 
lOU 
1.0 U 
10 U 
1 C l.. 

Li"Y~2D2 

DES7R 
cl6101 

lOU 
1 J U 

lOU 
1.0 U 
2,0 U 
5 C ''; 
~.o .... ! 
·,0 U 

1.0 U 
1.8 U 

lOU 
lOU 
10 U 
5_C I .... 

1,0 ~I 

1.0 U 
50 U 
10 U 
1 ,) U 
I J U 
,:) U 
lOU 
1,0 U 

1,C L. 
'.0 J 
1.0 U 
5,0 U 
:.J U 
1:) U 
1.0 U 
1,0 U 
1 C L, 

'.0 ~ 
1.0 U 
1.0 U 
2DU 
1) U 
I J U 
10 U 
1 C L 

LW14D 
DEall:: 
6.'6.'C1 

r·IA 
NA 
NA 
NA 
NP
~,A 

:--..,A 
',A 
r,A 
NA 
NA 
N;' 

NA 
r,A 
i\A 
,t.,~A 

~"A 
Nil, 

NA 
NA 
NA 
NA 
NA 
NA 
,\A 

~"A 
NA 
NA 
NA 
NA 
NA 
NA 
i\A 

'I; A 

~"A 
NA 
NA 
r~;., 

N" 
NA 

L\'V17D 
DE87e 
elSIC1 

i~A 

NA 
NA 
NA 
NA 
~J.A 

~~A 

\A 

~"A 
NA 
N'; 
r~;., 

NA 
NA 
1'< A 
NA 
NA 
',jA 

NA 
~IA 

NA 
~jA 

riA 
NA 
Nt.. 
'.A 
r.JA 
NA 
NA 
NA 
NA 
NA 
riA 
'.A 
1',1l, 

r.JA 
NA 
NA 
t1':" 
NA 

LW18D 
DEB7e) 
515101 

\JA 

NA 
NA 
NA 
Nfl 
NP.. 
~~A 

f\A 
Nil, 

NA 
NA 
NA 
NA 
NA 
tJA 
~.jA 

NA 
',A 
HA 
NA 
N'; 

NA 
NA 
N,i\, 

r-..A 
'<A 
1'1,0, 
NA 
NA 
NA 
NA 
rJA 
NA 
!'.p 

Nil, 

Nil, 

NA 
NA 
NA 
NA 

DEEP WELLS 

RW2 
DE8iP 
616101 

·0 U 
IOU 

1.'J U 
1.0 U 
20 U 
5,0 U 
le IJ 
, ,0 ~ 
., Q U 
1,0 U 
1 'J U 
1:) U 
10 U 
50 U 
1.c' ,~ 

:0 J 
5.0 U 
1.0 U 
1 D U 
lOU 
1,J U 
1,0 U 
le' I., 

1,0 U 
1,0 'J 
',0 U 
5.0 U 
5.0 U 
1 J U 
lOU 
lOU 

lOU 
I.G I'; 

1 (. .... i 

~ 0 U 
20 U 
lOU 

IOU 
lOU 
1.0 U 

DLP of R',';2 
X 

OE870 
61610t 

1-3 U 
IOU 
lOU 
1,0 U 
2-C L.: 
5.0 .J 
1.0 U 
'0 U 
I ,) !J 
10) U 
1,;) U 

IOU 
1.0 U 
5.C I~ 

1.C' 'w' 
"0 U 
5.0 U 
UU 
1:) U 

lOU 
lOU 
1.0 L, 

1.0 ',-I 

lOU 
1,0 U 
1,0 U 
5.0 U 
50 U 
UU 
1,0 U 
t.e l.. 
1,0 U 
1.0 J 
'0 J 
10 U 
20 U 
I D U 
lOU 
1 0 !J 
1,e IJ 
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Sample Idenllf':;at'Qn 
Labora:ory Idenl, "cation' 

Date Collected 

" ,~-Dlc:~lar~t:>enzene 
Acrolein 
Metl-,y, lodije 

Br'JmD€ln;Jne 
Ac ryla n' :rile 
1 I-D,et Dfoproperoe 
D tlrorT'omethane 
• 1. 1 ,2-fetrachloroell"ane 
1 2-Dibro:no-3-ct ,Drop(op~ne 
1.23-Tnct,:;;rD."opane 
!r<3~s-I"'-C'lchl~r,,-2-Du:e('e 

1 ~;; ~-'- Tf,r~,e!t'\'lr,~;n;:"l ... nj:' 

: ...::. -~. ~ rl~l ~t"~h'3t·dl:t~nl_~ 

f-'ex<lG~lcrab~!adiene 

::;:~ylene :Jljromcle 
a ~c I~lccnlc -ame: 'lcne 
2,2·0Ichlampropana 
1 , j-D' chiaro p rc :><w e 
'~·Jr)'{IP·.iblJol'.:.!:!r-c 

:1 P~~:pvlbGt I{~o::rl~.:' 

Bromobanzene 
2-Chlorolol Jene 
.i-e 110 rol 01 ue--.e 
!I::rt· Gt,:~'lbpnZ"~o '~13 

..... t·r-":·u1:- '1.)cn;PI'!;;' 

~ ,I sc :)fOpylioluene 
r·-C'c)I'·.'it.)E:~Il;::F]n8 

I .2.~-TriC --.ICrob er zene 
i'~aph[hal~r.e 

l . .2 3~ Tr'chlorobenzens-

DI1210-, s- \sI1~el,.\t,meoi~ph2"\Gwe·mtI7 deep 

DEEP WELLS 

82 
DE6BK 
MilO 1 

~ ,( I., 

50 .j 

1.0 U 
20 U 
SOU 
IOU 
IOU 
lC IJ 
5.0 ..... 1 

} 0 U 
50 U 
1 r) U 
lOU 

5 J LJ 
IOU 
1 0 IJ 
, C U 
~.Co L 

1.0 U 
1 I) U 
1 J U 
IOU 
IOU 
10 U 
, (. '-': 

1 (I U 
lOU 
SOU 
e I) U 
5 J U 

TABLE A·4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESUL T5 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

J2 0 " GLA. L\t\'IO 
DE6tlJ DE8JA DESlS ~ES7L ClE611E 
6/5101 f '5iQ", 6.'5;01 6 ('6/'JI 514'01 

1.0 U 1 C U lOU -, (I J IOU 
seu 5G .J 50 U ~o U 5J U 
1 G '_ I (I U t J U loJ U IOU 
20 U 20 U 20 U 2~U 2C U 
50 U S:lU 50 U 50 U 5,(1 U 
IOU IOU 1 C U 1,0 U 1 [I U 
IOU IOU , ,0 ,_ I C U ·,OJ 
10) U , a IJ 1.0 U ~ 0 '-I lOU 
5 0 IJ 5 G 1.... 50 U 50 U 5 oJ U 
30 U 3 C' ~I ~,) U 3 I} U 3)U 

50 IJ 50 U 5 [) U SOU 50 U 
1 C I'; 141 [ 111 1 'J U IOU 
-0 _ 1 I) U , a U 1 J U 1 C U 
50 Ll 5) U ;; C ,_ 50 U 5 G :... 
Jo)U 10 U -, (I J 1 C' I., 10 U 
, :1 U 1.e U , (I U 1 (1 U 1 'J U 
IOU 1 G L, IOU ' 0 J 1) U 
IOU 10 J 1 [) U IOU IOU 

I-cuB t3 E; 1.0 U 
',.0 :_' 22 9,' 14:1 1 C U 
1 0 U 1 'J U 1 C l. 1 (") U 1 (i ,-,' 

IOU 1 J U 1,0 U IOU 10 U 
I I) U 10 U 1,OJ 1 C U ",0 U 
loJ U IOU 1.) U ~~I I!) U 
I.J U 571 471 1 'J U 
1 C U ~I (I , .. ...I 1 J U 10) U lOU 
1.0 U 2Z1 14 U 1 .. U lOU 
50 U 5 'J U 50 U eo U 5 a U 
50 J 5 J U 5,0 U 50 U :; c u 
S [) U eo U 5 C I'; 5 C U 5 (I _, 

Pa;je 7 of 1J 

DEEP WELLS 

_W3D L"'14D LWE::' L'i'I90 
DE6EH DE37K CES7G DE87H 
6;5.'[1 6,'6;01 615'01 0.'5101 

IOU 1 Q U IOU '0 U 
50 U ~'O U 50 U ~O U 

1 C U IOU IOU 1.0 U 
20 _ 20 U 2 C' L. 20 U 
50 U 5 J U 50 u 5:) U 
IOU 10 U 10 U I,D U 
1 J U 1 (0 L 10] U 1,0 U 
1:) U 1 a U , (IV ,e U 
50 U 50 J ~ 0 U 5 [0 ,_ 

3.0 U 30 Ll 30 U 3.0 ~I 

5C L 50 U j C !J 50 U 
., 0 ~I 

~!l 10.j 1 'J U 
IOU 10 U 1 J U 

50 U 50 U 50 U !'}O U 
1 C) U lC U 10 U 1 0 1j 

1 J U 1.C I_ loJ U 1 C I~ 

1 J U 10 U 1 J U . 0 ~I 

1 C L. 11] U IOU 1 [) U 
1 (I U a 11~1 1 D U 
• 0 J 39 1 D U 
~ I) U 10 1j ',,0 J I J U 
1 I] IJ 1 C I""; lOU 1 C U 
1 J U 1 (, ~ I,) U 1 C I., 

""~ ~~I 10 U 
IOU 7 ~ , OJ 

1 C IJ 23 , C IJ IOU 
-0 :.. 62 ' 3 _ lOU 
50 U 5 J U 5,(1 U :" J U 
5.0 U 50 U 50 U 50 U 
5 J U 5 a IJ 5,0 U 50 U 

Landau Associates 
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S,nlple denhficalic·,· 
Laooralorl Idenlificahon: 

Dale CC"lecled' 

1.4-0icllloro~enzen8 

",volein 
\1e:llyllodid9 
8-{)CllOeWane 
A~r,loflilrile 

I . -D··~llloroDrQpe ~e 
Oibromc-me:harle 
I I, 1.2-Tetrachloroe:nane 
1, 2-D'bromo-3-chlo-O;lrQP~·\e 
1.2.3-T rochlorc~ropaCle 
ltd r15- I ,..L.OioChlul":J-2-blJ1E!ne 
I _l.S -- r1l'llE~th~'lt)enze:)€ 

. • '.j!.-:-r:I'lf]llylbJ[l!.I-)I\iI;J 

He>acllioroboladiene 
Elhyle~e Dlbromide 
·9r:)01'loc· ,Iorornelhane 
2.2 ·Di(.hloro~ropane 
1 ,3-DichlorJprOp3I'e 
!-!.("'Jr(lp'~\~ 1~!n2en'~ 

n-~ f{,'J'~'lterlLe~i(" 

B r0IT, ot.:: enz e fle 

""Chl'JDtOI Jene 
~·C"lor:Jlo uene 
>.~('. BL ~:J:lb-enz(' :~e 
-,t~('-8LI';.'l)F".!!1,-:::er.p. 

4-1 o;OprG~yllo,uene 
:' 5u1",'llJt;:ol"z!:!Ir,e 

1.2.4-TriC:·1Ior::>canzene 
Napt ihal9re 
1.2 3-T I ':hlc rober l8n·~ 

1 OJ, 2,10 1 5 ~5heets~tirT'9C·I"pt·2ri\Gwe",mt17 :Jt:l6'P 

LW10D 
DEBII 
6,16;01 

1 () U 
5J U 
1.0 U 
2.e t; 

5.0 U 
~ ,I) 'J 
1.0 U 
10 U 
5JU 
3.0 U 
5.0 U 
I.e l. 
·:,0 J 
5.0 U 
1 J U 
IOU 
1.0 U 
I.e U 
1 0 ~I 

1.0 U 
IOU 
10) U 
I a u 
10 U 
IOU 
I.e u 
~ _0 .... 1 

5.0 U 
5 -) U 
50l) 

TABLE A·4 Page Cl 0' 10 

PHASE 11 REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

pEEP WELLS 
Jup of RW2 

LI,\'IID l..'N~~D~ LW12D2 L''''·~C LW',D LW18D R1J"'2 X 

DE66B DE37M DEa7R C::a7E DE3le DEem O,,87P DESiO 
6;5101 5/6;01 616/01 616,")1 6 15.'01 f!SIOf 616/01 (;G/O~ 

I.e u 1.0 U 1.0 U NA NA NA IOU IOU 
5G ,~ 50 U 50 U NA NA NA ~o U 5e t; 
~I_O L.I LC U I.e U NA NA NA 1.U U I.G U 

20 U 20 J 2.0 LI i'~A r-;ft. I'.: A Zc I~ 20 J 
50 U 5.0 U 5.0 U ;..JA ';4 N,£>. 5,0 ~, 50 U 
1 D U l.oJ U IOU NA NA. N.o. 1.0 U 1.0 U 
1.0 U 1 ~ U IOU NA NA ~~A 1,1) U lOU 
I.e U 1.0 U UU NA NA NA f 0 U IOU 

5.C' L' 5,0 U 50 U NA NA NA ~.O U 50 U 
3.0 U 3.C ,_ 3C- l. ~~A NA ~jA 3 C U 3C U 
5.0 J 50 i.J 5,0 U N.l>. NA NA 5 C ;. 50 cJ 

~~! E \;! ·.0 J \lA N,<>, No>, IOU IOU 
lOU NA \'A ~,A 361 3}1 

50 U 5 D U ~ oJ U r~A NA NA 50 U 50 U 
1.0 U 1 ~ U IOU NA NA NA lJ U 1.0 U 
I.e L.; 1.e l. IOU tJA NA NA 10 U 10 U 
~ 0 L-' 1.0 'J LG OJ rJA. N,lI NA IOU 1(0 'J 

1.0 U '0 J ~ 0 ,-i ',1>, ~,£>. ~;A 1 C I~ 1.0 U 
1 J U t 16

1 
IOU NA ~A :~A ~ ;1 ~2 121 2D 1 J U NA NA NA 

IOU , CI U 1 :J l! NA NA NA \ ) U 1) U 
I.e U f 0 U IOU ~lA NA r~A , i) U 1.0 U 
1.0 ~: 1.0 U IOU Hi>. NA NA 1,0 U IOU 
IOU 1 Co '~ 1.G ~ r-..A rJA Nfl 1 C t.: I.e t.: 
'021 ',31 IOU ."A 1-.1'\ r1A '(I .. 7j 
IOU 10) U - 0 U NA NA ~l A. 1.0 U 1.0 U 

1 5\ 1 J U IOU f-lA NA ,A j 2 U 1.2 U 
50 U 50 U ~ J U NA NA rg 5DU 5:J U 
5.0 U 5.0 \j SDU NA N":" NA 50 U 5.0 U 
S.C U 5 C U 5.0 U NA N;" NA 5 ~ U 5 a U 

Landau Associates 
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01 
01 

S ample Ie enHIC<J!ion 
Labor<!tory Ide~ll!ic.a: :In 

D3 ~e Coil eC'.ec 

TOTAL PETROLE:UM HYDROCARBONS (mgllf 
Method OR-DEQ 
TPH-CieS<l1 Rar,~€ 
TPH-~"at:l' 0,1 Rang'" 
TPH-Gasoline Ringe 

?RIORITY POLLUTANT 
METALS (mglll 
"'s€nic ,:7(160) 
Chrol'1!um ,:5Col0't 
Cc~per 1,601C) 
Lead (7421: 
tJlc;,oi :50'Ct 
Zonc :~ojlO) 

CONYENTIONALS 
':alciu m :mgtL) 
'.lcgnesium wrg/L) 
P:Jla,S'lnl ,m,}o'L) 
Soc·um ~m~I;"",1 
Alka nlty ':rrg/l CaC':J3) (Sil.l 2320) 
CartDnale :Alka ,ntlyt (ffi(;/_ CaCe); (SM 2320) 
Blc3rt"JIOaIE :Alk;!,i~JI'I' (m£;L CaCe'31 (S~1 232C) 
1 ;~:J; ::::~I~S.j.1 /If:j SOlids ,n ;-;:L; I,ff--""-\ '6,) 1) 

':"':nr:j;~ (rng;L; :EPA ;~·2~' ~': 

\-Nil'ale Img-NiL: ~C<l':ula:ec) 
~,-Hllnle (mg-r'IU IEFA 3~J 2) 
r·lLI!3Ie· N,lrile I\.02~N03: (mg-Nll) J,E"'''' 353 2) 
Sulfate (mglLl ,:EPA 375 2) 

FIELD PARAMETERS 
p-l (3vst 

rem~eralurB (C C; (2"g} 

Conduct'.'Lly I mSlcm i (avg) 
o &5ClI,ed ,~xYfen :m~!L) ,:a,g) 
Tu,t-,dlty iNTU) 

'[.'12,"01 S ',&t'eeK,\HnBo ,\ph2r.',Gwe,nI17 deep 

OEE?WELl~ 

B2 
CE68K 
fj'S:Gl 

NA 
NA 
NA 

Q,OJ51 
0005 U 
o OC2 U 
C OQl U 

-JO' U 
o oo~1 

480 
238 
3~ 

tZ 1 
NA 
Nil. 
NA 

26() 

32 
NP, 
Nil. 
r-..A 
',A 

5 ~,D 

1.\ 0 
611 
1 59 

1e 

TABLE A·4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND aUARTERL Y SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

.2 0 R CIA LW1) 
O;::,,8J D"f.7A 0;::878 DEB7 _ DE61lE 
e:5i01 £.'5;01 6:5:.Jl 6i6:0\ 6i':'iOI 

\A r'-lA NA 2:'11 ~UI, 

NA NA Nil. NA "A 
riA NA I\A tJA 'JA 

0010 1 
r,A NA 00361 G ocsl 

a.cos U \A NA o 1)c5 U (fOOS U 
0,(")2 U 
'J GQl U 

NA NA C 'JC';\\ o Ql}2 U 
r~A NA C' 00', D.CDt U 

(lOt '_ NA NA 001 U (; ~1 U 
C.'J06 U NA rJA, o §OS] J OOE I~ 

57 ' ~jA ~~A !50 3 53 ~ 
332 ,A ~..JA 202 33 :) 

21 'JA NA 34 1 :,J 

152 N" NA 12 ' 129 
Nil. NA NA N" NA. 
\,A NA N;:', NA ~JI\, 

r..JA NA ~jA NA \p, 

370 NA r..A ;:~O J 360 
42 NA '\I.A a.2 3,2 
NA NA W, Nt.. NA 
NA NA NA ',A NA 
NA ~~A NA NA r'JA 
Nfl "A NA r~A NA 

672 643 688 6 &3 E J6 
137 ',45 14 !S 144 15 € 
519 510 694 631 484 
1 12 2 ~o 14& 1 84 199 

5. 39 191 (0 2G 

Pa{;e 9 of 10 

DEEP WELLS 

LW3D L'.'J4C _W6D L'.'i90 
DE€5H C::,r:lf, ;]E87 G DESTH 
€:5.'0' 6 10."Jl 66/01 61~·iDt 

NA 2 sJ 141 0 251 
'-I A NA r,A NA 
r,JA NA ~"A NA 

o C1s1 () 0281 J,0331 
r) (0)5 U 0.005 U 0005 U 
J.002 l. C JC3j C J()<)I 
0001 U (0001 U 0001 U 

(0 Cl U )01 U 0.0' U 
o 'JC6 U 00111 00121 

521 7 .. 5 .j.I2 37 (-
2e 4 310 '64 132 

35 1 " 32 1 9 
134 14.5 115 ~ 47 

~~" NA i'P NA 
~JA NA WI. NA 
~~A NA '\I A NA 
370 40e J 24(1 J 21e J 
to 2 -e 2 ;> 21 
NA ',A NA ," 
~JA ~JA NA W\ 
NA r,A rlA r,,, 
l'lA NA tJ,:'. NA 

6.06 6.91 e 56 :; 31 
13'3 1 .. 7 14,1 143 
655 778 4;;8 330 
082 C 48 2 Co5 167 

:>3 24 23 41 

Landau Associates 
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Sam"le Idenlif.:ation 
L~bc,ra:or)' \den!,FiC<l~ on 

OJ Ie Colisclec. 

TOTAL PETROLEUM HYDROCARBONS lmglL) 
Methot! OR·DEQ 
TPH·Oie,el Rarge 
TPH·M~lQr Oil Ra~ge 
TPH·Gasollne Range 

PRIORITY POLLUTANT 
METALS lmg!L) 
Arsenic (7C50i 
Ch,:>mlum 16010:, 
Ccpper 150101 
Lead (7421) 
NicKel150WI 
Z''1(; :60'C'1 

CONVENTIONALS 
Ca~c.ruln "rT'!g/L) 

MagflE51"l'llm';;.'L:, 
:l(}to sSlurn I ~lglL I 
S"dlun" (r19"L) 
I>.,j'.alirlly l:mp.'L CaC03:, (SM 2320) 
Ca'bo~ate (AI,aljnlty;' (mglL CaCO)) :sr,' 232CI 
8icarbona:e IAlkallililyl (l'"1g;l_ C"CO:); (SM 2320) 
f ~"'l UlssolvfJd Sol"j~ IJ"'Jll; I. t' i"' ". In'J \ J 
CI··".), lie :IT;VL) IEPA 3252) 
N·Nil'ale (ng,Nll) (Caic"I;;:ec) 
~j·N,M€ :r1"'J,~R) (EPA 353 2) 
",llrate + Nit"le (N02+NCJ;, (f'lg.~'lIlIIEPA 353.2) 
SJlfale l:mg,'LlIEPA 37521 

FIELD PA~AMETER5 
pr (ao'g) 

Te<'"lpera IUle r C) (avg) 
ConC'Jcti'i Iy (mSlcm; (avgi 
Ci%:llwd oxygen irr.gIL) {avg) 
Tt:rbldityi'.TU) 

1 0; 12i'J 1 s· '.sneels'.limeo,I",pI12, \Gv"evn\'1 7 deep 

L~":l OU 
DEB7, 
616.'01 

C.25 .; 
~,A 

NA 

O.G23 
'J (008 
)009 
0.0:)3 

0.01 'J 
00131 

2C 4 
~O 3 
12 

9 60 
NA, 
i'<.A, 
',A 

150 J 
1.9 
N'; 
NA 
NA 
NA 

eeB 
137 
22i> 

2.70 
15 

TABLE A-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

LV'111 D L".' 1201 L'h'2C2 L1;1~D lWl7D 
0;:::688 LJEB7'., CE87f; DEBrE DE57C 
6l5i01 6,510", 516,'01 6161e1 5i51C1 

I 1J1 I 0771 r-lA ~"A '.:A 
NA NA NA NA NA 
NA NA NA NA NA 

I 00071 ooze [ 'J022) ~~A NA 
0.005 U 0.012 0005 J i'\A NA 

I o DC2! 0015 0002 U "A ',A 
OJ('2: C ~13 o D01 U ~"A NA 

J.O". U o Cl U O.Cl U NA NA 
[ 0016\ I 0029] C J06 U I-JA NA 

615 60,.'0 38.3 NA NA 
310 29 ~ 173 NA NA 

•. 9 ' .8 2A hA NA 
155 12.3 176 ~j,lI, N."'. 
NA r,A ~jA NA ~;A 

Nil NA Nt, ',A \A 
NA NA NA r"JA r,A 

370 3J:) J 2eJ J N;" NA 
6.8 3? 32 NA NA 
NA NA. NA NA NA 
~,A NA NA N .... NA 
>.A .\,0}, r~A r,i'>. N,lI 
~,A 'J4 r-.:A r;A, rIA. 

6)5 I 15 G.t" f}€5 0.e3 
133 .~ :J "39 135 140 
493 451 473 37". 488 
1 45 2.10 050 • 17 227 

3Co lOla c !?99 ~7 

" 

DEEP WEbLS 

L,~'l8D RW2 
LJE57C )E87P 
615101 616101 

"'~A I 0861 
r<A 050 U 
NA 1 GIlO] 

NA I 0 0171 
~,A 0.005 L. 
~,'A [ 0003) 
rj.lI, 0001 U 
NA 0.01 U 
~~A I o J5SlJ 

NA 313.5 
NA 17.2 
~<A 3.1 
~<A 126 
r,A, 'jA 
,A NA 
NA NA 
NA 300 J 
NA ? "7 
NA NA 
NA ~jA 

rjA j\;A 
NA N,A, 

6.33 66G 
14.7 136 
486 573 
ClH 083 

:'3 0 

NC'18. S"" r able ,;·5 (or '.8, t" 10otnGi<'lS :>nd a ~ai~1,cal data ~ J"lifie,s. 

Page iC 0\ 1C 

OLP 0/ R'.'i2 
:<. 

DE870 
516101 

[ 0.831 
0.50 U 

I J ~51 

I 0.0161 
0.0:)5 U 

0002 U 
0001 U 

0.0' U 

I o lWtllJ 

40 7 

19.1 
3G 

136 
~,A 

NA 
NA 

290 J 
7.4 
NA 
~~A 

~,A 

1jA 

6.65 
H6 
573 
082 

a 
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TABLE A-5 
KEY TO FOOTNOTES AND ANALYTICAL DATA QUALIFIERS FOR TABLES A-3 AND A-4 

FootrlOtes: 

NA ~ Not analyzed, 

NM = Not measured, 

U = Indicates compOLnd was analyzed lor, but was f)ot cetected a: the reported sample deteccion limit. 

UJ = "'"he analyle was r,o: detecled if) the S;;Imp',e: the reported sample detect on limit is an esti-nate. 

M = IncicOItes an esli-nated value of analy:e found and confirmed D'i analysl blJ~ with 18W spewal match. 

J = Data validation nag indica;ing Ine analyte was positi'vely identified; Ihe assOCiated numem;a\ value is the a;.Jprcximate 

concentration of the analy:e in the sample, 

R = ihe sample results arE! rE!jected due to serous dek:iencies in the abilit'1to ana:yze the samples and meet qU<llily corlr8. criter;a 

ihe presence Of abS8f1C8 of the analyte cannot be 'Jecified, 

...... ___ ...... 1 = Detected constituent 

tal Tne la:Joratory reported that hycrocarbor patterns that eluted in the gas ran';J€ '.vere aetected. however, the 

elution patterns do not match available standards 

(b I Th e lilboratory reported that these sam pies have a pattern in the mineral spirits and diese I s tar,,j ard pattern 

range that does not resemble the standard patterns. ih!s oould possibly be a w9athered mixture of mineral spirits and diesel, 

.:0) ThE'! laboratory reported that these samples have a pattern in the diesel and moter oil range that do not resemble the! diesel 

or motor oil standard pattern. This COUld possibly be a wealhered fuel. 

(d) T~e laboratorf rer;orled that these samples show a pattern i:1 the diesel range that OC'BS not resemble the :J18sel standa'd 

;laHem, This GOula possibly be a weathered dieseL 

(e) The laboratory repol.ed that these samples show a ;lattern In the gas and diesel 'ar.ge that d'J€s not rese.-ncle either of the (ypical 

peak pClttems for these standards, 

~. 'st,e":s,,.tlme(}ir,~h2' GM3'" '1 17 i:x:notes 1 O,'12.iC 1 Landau ASSOCiates 
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TABLE 1 
SUMMARY OF DATA QUALIFIERS 

2nd QUARTER 2001 EVENT GROUNDWATER SAMPLE RESULTS 
ARI DATA PACKAGES DE68 and DE87 

Data Package No. Analyte Qualifier Sample Number 

DE68 

DEB? 

0=67 

DE87 

DE87 

DE8? 

J 
UJ 
ONR = 
LeS" 

All SVOCs 

All SVOCs 

Pyrene 

Penta ch lorophenol 

I:Method B27 0 S!rv1) 

Total )issol'.ed Solids 

Zinc 

J. :::Ietects 

'JJ, nondetects 

ONR 

J. dete~s 

U~, nonCe\(;ct 

C:.JR 

J. :e~ecls 

J, delects 

B1 

o re-e:<tract, R re-extract, L'N60 fe-€xtract. LW9D fe-extract ..... 'NWD re-e:o;t'act, 
LW4S re-ex:racl. LVi4D re-extrdct, G1A re-e~tracl, l\N12D1 re-extract. '1'1/ re
extract. X re-extract. RW1 re-extract. RW2 re-e~tract, L'vV12D2 re-extract 

o R, L'N6D, '_'11190, LW'OD, LW4S, LW4D. G1A, LvVI2D1. '1'.'. X. RVI'I. RV'i2, 
L'N12:l2 

LW j 70 re-e:xtr act, LW18D re-extra ct, _ W 14 D re-extract, LW6D re-extra ct. 
LW90 re-extract, L WI 0 D re-extract, LW4S fe-extract, LVV4:> re-extrac:. G 1 A re
extract. lW12D1 re-extract X re-e:xtract, RW2 ·e-extract. LW12D2 re-e>:tract, 
ll/-/13S re-e:xtract 

G1A, L'N4S. LW4D, L\'\'60. LW9D, L'N1CD, LW12D1, LW12D2, RW1, RW2, \/';. 
X 

RW2.X 

The anaij'te 1S present in the sampte; the reported concenlratlQ~ is an estimate. 
The analyle was not detected in 1he sample; the reported sample detecti(lo I,mil is an estimate, 
Do no: report 
La bor;; tory control !idrn~le 

10"5/01 S ·,I'WR:::'::;'231 '001 'DV.2'lJ , .. d,,_,cil C'J: 

Page 1 of 1 

Reason 

Holding time ex::eeded D'~ 2 da,,'s 

Ho,dlng time exceeded by 2 to 3 dayS: 
report results from initial anatysis 

Low recovery in LCS 

holding :ime exceeded b1 2 10 3 day!;: 
Report results from if'litial analysis. 

Holding time exceeded by 3 to 4 jays 

Lol',' precision In fi El.d d J pli cate 
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f"Al L.and.1u 
IIQI Associates 

TECHNICAL MEMORANDUM Environmenlal and GeolechnlcaI Servk,""s 

TO: 

cc; 

FROM: 

DAlL: 

RE: 

Rcbt:kah Brooks. Project Man<lgcr. Lmdau Assoc iates 

TUITl ROJek. Oregon Depurlrnent of Environmental Quality (DFQ) 
Kl:Vlll Murphy. Timc Oil Co. 
PaHy Dost. Schwabe, Williamson & Wy~l1 
Mikt: Tiskuk, Bcazer Fast, Inc. 

Denise N icman and Stacy Pi:-.cher, Landau ;\ssl)ei~ltes 

July 26. 200 I 

SECOND Qt:ARTER 200t GROri'tD\VXIER J\IONITORIN{; 

LABORATOHY DATA QII.\UTY I<~V'\U!ATION 

TIMt: OIL NORTHWEST Tt:Rl\llN.-\L 

This tl:cJlIlical memorandum pw\-idcs the res\llts or a d'lta quality cvaluatlon for 29 groundwater 

s'1l11pks collected at the Time Oil NorthwC'st TCm11l1al hl:hwen June ,1 and Jllm: 6. 2001 fix the Phllse II 

renledial imcslit-lJtlon (RI) second quartL'r 200l groundwater mOIH\oring: event. A data quality cvalLwtion 

was perfom,cu for analyses of total petroleum hydrne3rbon~ [TPH: Oregon Ol:pal1l1lCnt of Fnvironmenial 

Quality (DEQ) TPH-U. TPiI·D extended. and TPH·(j!: volatile organic compounds [VOC; U.S, 

EnVIronmental ProteltlOn A!;ency (EPA) method R2601. pentachlorophenol [EPA method :'1270 WIth 

selected lOll monitonng (S 1M )]: scm iyolati It' COIl1POUIH.Js (SVOC~ EPA mdhoJ ~270): se lcctcd priority 

pollutant mt'lals n~I'A method 601017000 series): chlulidc (EPA method J25.2): .:tnd total dissolved :>olids 

erns: EPA method 16(1.1). All of the an~lyses m:n: performed by Analytical Resources, Inc. (ARI). 

located in Seattle. Washington. 11115 data qu~lity evallwtWI1 covers AR] Jata packages OE68 aIld DE87_ 

The data quality ("valuation was perfom1l'd in accordance \\lith the rl:vised quahty assurance project plan 

(QAPP) contained in APPClldlX C of the Phase Il! Remedial flll'esligali(J/1 \vork pl;m (Landau ASSoclates 

200 I}. and WIth applil:able portions or the U. S. Environmental Protection Agem:y (EPA) ('0'111'0('1 

!'uhoraIOt)" Progm/1! National F/moiol1a/ Guidelines ir}/" Orgall/c Dill" Re\'/(,\I' and COIl/rael Lahol'(twry 

Program NatioJlal Flilldiona! (juiddil/p,\'fill' I!lorganic lJala Review (EP 1\ 1994a.b). 

Tht' evaluation considered the folhm ing elements: 

• Cham-of-custody records 

• HolJlflg limes 

• Blank results (Iahoratory, method. and field) 

• SLlrro~atc rcco'vcrics 

• Laboratory matrix spikes and llla1rix spike duplicates (MS/MSD) (lI1cluding laboratory 
c\Hllrol sampks) 

no 2ncJ Avonup. S, • Edrllunds, WA 98020 • (425) 7 HI-0907 • F~x (425) 778"o4U9 
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• Duplil:Jte analyses (field dnJ laboratory) 

• QuantitatiuTl lil11ltS 

• Conclllsions amI completeness. 

Data vabdation qualifieTs are added to sample resuIts based on the e .... aluahon of nata 4ua1ity. The 

absence of il data qualifier inuicates that the datum is acceptable without quahflcation. Applicable data 

vahdation qualifiers are summarized in Table I. 

CIIAIN-Ot"-CUSTODY RECORO,s 

Signed chain-of custody recorus accompanied each data package. -11](' laboratory received all 

samples 10 goou l:ondition and all analyse:; requested were performed. 

HOLDING T'M"~S 

For alt an~:dyscs ilnd all samples, the timc between sample collection. cx.tra'.:lion, ilnu analysi<; was 

detcrmmcd (0 he within EPA and projcd-:·;pecified holding times. wlth tlw follO\vin,'" e.\ceptions. 

• For the an2ly~es of SVOC5 reported in data p,lCkar,c DE6S. ~all1ple B l was ntracted 2 days 
outsIde of the specified holding time of 7 days. l3ec:1Use of this holding time excn'dance. the 
SVOC results for this sample were qualified as estlm:ltcs (J/UJ), as indicated in Tabk 1. 

• For the analyses of SVOCs reported in Jata package DEn, all samples \vere re-extracted 2 to 
3 days outside of the specifIed holding time of '1 days. Ht'causc of this holuiJlg tillle 
excecdance, it is recommended that the fe-extract re.c,ult., not be reported :mrl instead the 
results irom the initial analysis be used. AJJitional JiSCIIS.<;ioIl regarding: 1hi5 dcterminution is 
provided throughout this memoranrlum. 

• For the PCP annlyses reported m data package DL.c:S7. all samples were rc-exlracleu 2 to 3 
days outsIde of the :;peciiied holding lime of 7 lbys. Because of thls holding time 
ex.,;eedance. It is n:commended that the re-extract results not be reported ~md instead the 
results from the initial analysis be used. Additional dlscllssion n:garding thlS determination is 
provided later in this memorandum. 

• The laboratory data n:pOlts included in oata package DE6S indicate that the analysis of TDS 
OCClllTed on 6/12101, which 15 1 day past the method recommt'nded holding time of 7 days. 
Ho\vever. the case narrative indicates that the TDS an,:l1ysis of these sRmpks began on 
611110] and complctcu on G/12/01. Because the TDS analyses uf these samples hcgan within 
the holding time. no qualiflers were adrlcu to the data. 

• FUI the anrtlysls of illS reported In data package DES7. 311 smnples were analY7.ed 3 to 4 
day~ outside of 1he specified holding time of 7 uuys, The results were qualified as estimated 
(J) ha::;t:d un the holding timL: excccdance (sec Table I). 

LANDAU ASSOCIATES 
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StlRROGATE SPI~E RFTO\ERIES 

All or lh(; surrogate rccovl'ries \\'~rc within thc proJect-specified control itmlts with the following 

exceptions: 

• All sUIT0i;ate:> \',-cre diluted out during re~maly~ i ~ of diluted samples L W -2S, L \V -I IS. W rc
extract, and RW-I re-extract for SVOCs_ BccaLise n:~OyefLeS during: the initlJl (nondilutcd) 
analysi,; of Iht;':>c samples wen: withm the bhoratury ~\ndJor pr()jcct-spt'~ifieJ control limits. 
no data wcre qualilicd_ 

• Recowncs I'm all eight slIITogak's. spiked In the Iaburatory control samples (I.e:;) tiLlpli!:a!!;: 
assocIated with the il1ltlal sync analyses rl'porlcd in d<lta package DEfo':7. \\'cre less than thi: 
laboratory 100\eT cuntrol limits specified for each indl'lidual sUITogate. No qu.lliflcrs \vcre 
a:>signcd 10 the data due to these 100v sUITogate r('cO\l:IlCS bccaLlse all cight SlitTogatcs spiked 
inlo the p:Hcnt LCS ,md into each indivldLlal proi..:t:t sample were within the bbomtory 
l'olltrollimits. which lIldll~ales that th~ analytical pmh1ems \Vl're Isolated to the.: LCS duplicate 
sample and not the I;!lltlre balch or samples. rhlS is further supported hy the fact thaI SVOC 
results for the illltlal anJlysis or the prDJlTl ;;amp1es were consistent \\ llh results oht:1im::d 
dunng a n:-c.\t[ad and rcanalyc;j" of Ilw project s:mlPk:s. 

1\1.\ TRIX SI']U:/l\L\ TRIX SI'IKt: DllJ'I.lC\TE 

A minimum of one MSil\lSD p:m per 20 sampics (or pef laboratory halch if fcWi.T than 20 

samples '''TT'': obtained) was p..:rf'ormeo for c,lI:h organic analysis and a n111l1l11ll111 of one fvlS per 20 

samples (or P(;]' laboratory batch II' lewer than 20 ."amplt::s w('re obtained) was perfom1cd f(lT total metals 

and chloride unalyses. For all analyses. each MS/MSD W:'lS pcrllmneJ usmg a pruject sample. 

Recoveries ano rdall\'L' percent diftcft:ncc (RPDs) l~)r the.: MSiMSDs were withm tI1C projecl-specified 

control limits with the fi)llowlIlg ol'eptions 

• I'or thl: VOC analyscs assoCIated with data package DE6S. n:'eo\'Cflcs for the spiking 
compound. toluene, 111 the MSfMSD samples were below the projcct-spccitit'd conlrol1imits. 
Ilowevcr. becau~c the n:coveries are within l:urn::nt bbnr:'liory (;orltrol Ilmlts, n() qualifiers 
were as::;iglled to the data. 

• For the SV{)(' :malyses l.lssoclated with data package D[68, rccovcne<.; of the spiking 
compoullds. pyrenc ami 4-nitrophenol. in the MSiMSU samples analyzed on 6/12/01 and 
6/1 ~/Ol" Icspecltn'ly_ \\cre sllg.hlly less than the projl'ct-.spccifieJ control limit:-,. However, 
hccau:,;e the rCCOnTll"S arc withm current lahoratory control limlts, no qualifiers ".·ere 
assigned to tbe datiL 

L\BORA TORY Dli rl.1C':\ TE 

i\t least one laholatory duplicate sample \vas ,1T1alyzl:d for TDS and chloride. All KPDs wnc 

WIthin the IClboratory and pWjI:ct-spccilkd l'ontrol11l1111~ No quuhrlcation of the dab \ .... as necessary. 

LANDAU ASSOC1ATES 
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L.\BORATORY CONTROl. SAJ\lI'LE RESULTS 

At least one LCSiblank srike was analyzed with cu(,;h batch of samples (except tor the tolal 

Ji:>so}vcd solids and chloride :malyses). LCS duplicates \vere performed with the OTPH~(i ,malyses 

Cissociated \vith data package DE68 anJ the SVOC analyses assocIated \vilh data package DES7. 

Recoveries of each spiked compound in the LCS were within the cutTent laboratory contrullillllts with the 

following exceptions: 

• Recovenes of several spiked compOlmus in the LCS duplicate u.~sQ\.":illted with the initial 
SYOC analyses of the project samples included in data package DES7 were less than the 
lower laboratory control limits. indicating a potentlal low hias. However, the low bia:> 
appears to be Isobtet! to the LCS duplicate because recoveries of all tbe spiked compounds. 
except P)TCllC, in the parent LCS \Ven: within the current labomtory control limit;;. No 
qualifiers were 3SS1gnC(1. to the data due to these low recoveries in the LCS duphcdtc. 

• RecD\l:ry of pyrene spikeJ into the parent LCS associated With the initial SVOC ;malyses of 
the project samples Inclmkd in data packa~e DE8i \VJ,S less than thc 100\..:r laboratory conlm] 
limit". Recovery of this compound m the associated LCS duplicate was withm curn:nl 
bboralory control limits; huwever, due to the analytic,ll problems assm;iatcd with the T ,CS 
dllpli(,;ule. all pyrene results ror the associated project samples wen: qual i lied as estimates (J 
detects. UJ Ilondetects) as indicated In Table 1. 

The RPDs between the LCS duplIc:1te results for the OTP1I-(; analyse:> met the laboratory cnten3 

of ~\O pcn;t:nt 01 less. No 4ualificIllion of thc ualJ was ncccss::try. The RPDs between the LCS duplicate 

rcslIlts for the SVOC Jn3lyses did not meet the laboralmy criteriJ; however. as prevIOusly TnentiotlL'(L the 

::t11:llytical problems appear to be isolated to the r ,CS duplicate. therefore. the quality of the proJlTI ~amplc 

data floes nol appear to he jeoparuized and no qualifiers \\"l"re assIgned. 

Method blanks were analyzed with each halch of samples No contalllinatlOn W<lS rktcl:h:d in the 

method blunk::.. \vith Ihe following exceptions: 

• Methylene chlonde was oetected 10 the method hli1llk(s) associ(l\ed with the V(.)e analyses 
reported in data packages DE68 and DES7. Methylene chloride \vas not ueteclcd In any of 
the associated samplE's: therefore, the project sample data was not quali I1(':IJ. 

F1ELD BLANKS 

In accurdance with the QAPP. tleld equipment linsate blanks were nut collected (:J1l sampling 

eqUIpment was ucdic<.lled and/or disposable, which eliminated the potential rDr noss contam!l1:ltlOn). Trip 

blanks were suhmitted for analysis of VOl's with eaeh fihipment of sampic.s. No VUCs \Vcre detected in 

the tnp bl;mks Ihllt were sllhmitted fix analysis. NH trip blanks werc analyzed for gasolinc-nmge 

hydrocarbons: lh<::zcfore. potential I.'(lntaminatlon of the samples due to sources oul~ide of the laboratory 

could nol he cnlu<llcd. 

LANDAU ASSOCIATES 
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rour blind fidJ Juplicatc water samples (RW-I/W and RW-2!X) \WrL' C(1l1cctcd dllring this 

sampling evc-nt. The proJect-specificu niterioll of at least one blind tl~'ld duplicate sample per 20 sampks 

was mel. A projcd-specifi\;?J control lImlt or 10 pen:!:nt \\as used to evaluate the RPDs hdween the 

duplicillc samples eXct'pt when thl: ~a!llpJe results were \\'llhtn f1\'c timt.:s the repOftmg limIt. In these 

cases, a projed-spccilicd control limit of pIllS or minus the rcportmg Im111 was It.;cd. RPDs for all f()ur 

duplicale sample ])flirs suhmitte:J 1'01' allalysls were within the projcd-spL'cified control hmits \vith the 

following exceptions 

• The RPD for the 2-mcthylnaphth,tlene re-e:\tTClct results for sampks R W -1 and \V IIlciuded in 
Jata pm: kage DES 7 exceedeU lilt.: ploject-spcedied control 1111111 0 r 20 po.:r ccnt; howevcr, Jue 
to holdIng time exc('edances associated \\'ith lhe re-extract r('slllts and uther factors preYioLlsly 
dlscllssed. tt has heen reconlllll:mkd that the SVOC results for Ihe n:-c.\traet of Ihese samples 
not be repllrll'd and that thl' results from the initial nnalysis he u".cd instead. 

• 2mc results rl)r samplLs RW-2 arlu X in data package [)FR7 wt.:n: qualiticJ as estllTInted (1) 

based Dn lo\\' precision dClllollstl'ated by a high RPD hel\\'cl:n the sample and sample 
duplicate resuits (sec Table 1), 

RnORTIN(; LI;\IJTS 

Method and/or project"specltlcd quan\ltJtion limits WlTC met t<'lr nil s,ll11plcs except for lht: 

following: 

• The reporting limits for pClltachlomphcnol (amtlyzed using EPA mt:lhlld :-:'270) were high('r 
than the project-specified quantitution ilmit (5.0 \'s. l,n rrh): hO\\'I,:\CI, for any sample that 
l:ontameJ nondctect conecnlratiulls using EPA method S270, the sclectcu ion mOl1ltoring 
(SIM) analy.c;is method was u:,cd to lower thc fl'porting limit to the proJect-speCIfIed 
quantitatioll Ilmil of 0.25 ppb. Samples L \V-1S and L \V-I I S inc luued In data packa~e DF(JR 
wen: analY7l'd for pl'1I1<lehlorophcnol only by EPA method 1-:270; bc..:ausc or Jekcted 
concentrations in thc ~ampk~, Ihcrdore, the reportin~ limits 1'01 pental.:hlorophenol for the:;;e 
1\'1.'0 s:lmpiL's exceed the proJect-speutied quanlltJlion timits. 

• The reporting: limIt for ul:rolem (50 ppb) in all s:lmples \vas abovc the pn)jtet-spccdicd 
quantitation limits uf 1-10 ppb. This IS Ihe Clirrent lahoratory l(LI'Hltilatlon lImit for :Jcrolcin: 
therefore, no corrective action was taken. 

• The reporting lilllits for VOl's rl)r samples l.W-4S and L W-2S were about two to fi\'l: tllnes 
hlgllt'f. rcspt.:clively. than project-specifIed ql1:lnti\ation liTlIlb due to dllullOI1 reqllirement::;. 
In :lddition, the reporting lil111ts fix VOCs for sampk B 1 were also elevated d\le to dilution 
ret] uircmcn Is. 

• The reporting limits for n-butylbcn7Cne in samples R, LWClD, l.W.tS. (i IA. W, X, RW2, and 
R \V - I \\Tn.: rollsed due to background tnterlcr('ncc 

• The reportmg iirmts for the molor od mnge (500 pph) in the ,[PII-D o:xlcnded :ln~lIy<;is were 
tWll:L' the- projL'ct-spccdicd quantltJllol1 Ilmlts of 1.'00 pph with thL' t::\cepllon of sample n I. 
\\hlCh was 20 llm,-,:" lllghcr th,111 the proj l'CI-spl:ci Ill'd qu'lfllitati~)(l limi\';, The eurn:nl 
I;)horalory qualltitalion limit lor Ihe motor oil range is SO() ppb: thcrelllfl':. no correcti\'(.' action 
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was taken on samples with repOI"ting limit:; of 500 ppb. The reportmg limit for sample B 1 
was ralsed due to dllution oflhe ~xtTacL 

• The reporting lImns for calcium. magnesium. potassium, and sodium wC"re above the pmjc\.:t
specified qmmtitation IIITlits, Becallsl: LhL:SC analytes \ly·ere detected In all associated project 
sample:>, no correctl\"(' 3ctIOn W;JS taken. 

OVERALL DATA QtlALlTY AND COMI'Lt:lENESS 

Data precision was cvalualcrl through bboratory. field. and matnx spike duplicates. Data 

accuracy was evaluated through laboratory control sampks, surrogate splkcs. and matrix spikes. Based 

on this data quality evaluatIOn, all of the dat:l were deLerrnineu to be acceptable 3nd no data were rEjected. 

Other factors t11<1t may affect the lise of the data im:luue the follo\ving: 

• A~ prc\·iously mentioIled, all of the project samples included in uat3 package DE87 were 
initially analyzed for SVOC~ wllhin the rccommem.led holding times of 7 Jays, However, 
due 10 Im\/ n:covt:ries of spiked compound" and surrogCltcs in the I.CS duplicate associated 
\\'llh these analyses. the proiect samples were rc-cxtrilctcd and re-analyzed. Tht: n:-cxtractiol1 
occurred 2 to :I Jays pa:;t the recommended holdmg time. Recause the analytical problems 
during the mitial analysis appear Lo be lso13tcd to the Irs Juplilah: aDd because the re
extractions for the rcanaly~is occurred beyond the holding timc and SVOCs could have been 
lost cluc 10 volatilization. it IS fl'commcmkd that the results for the milial analysis be reported 
and qllalificrs aJtkJ as recollllllcnded lD Ihis memorandum. 

• The initi:11 analYSIS or prol':o.:t samples Included in dat:1 p:lckagc DES7 for PCP Llsing EPA 
method finO SIM occum:u withm the recommended holding limrs or 7 days. I Iowever. due 
to low recoveries () r spih'u compounds in the LCS associated with these analyses. the project 
samples were rc-extractcJ amI re-analyzed. The rC-l'xtf:1ction occurred 2 to 3 day:; past the 
recommended holding time. Ikcau;:;e results lor PCI' during the initial analyses are generally 
sbghtly highn than Ihe re:-ults liOln the reanalyses, 11 IS rl'commcndcd thal Lhl: results from 
the initial analyscs he reporteu, No \.jualdicrs were adJed to the data hecause. altllOugh the 
rrco\'tries for thc I,CS were 1m\,. the rccovencs were withm the bboratory conlTollimits. 

The culTlpktencss for IhlS set of cla!.1 IS 100 percent. which e:\ceeds the project specltled goal of 

9D peTcent. 
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To: Time Oil Co. 
2737 W. Commodore Way 
~~:;'!_ttl,?,vyA 98100-1233 

Attn: Mr. Kevil') Mu.:...rrp::..:..h'-LY _________ _ 

RE: TIME Oil NORTHWEST TERMINAL 

Copies 

ftU '0 DC r 1 7 2001 

TRANSMITTAL 

Date: October,1 I), 2001 

Project No.: _2_3_10_0~~5.~1 ____________ __ 

Description 
Draft. Soil Stockpile Removal Action Plan, Time Oil Northwest Terminal, 
Port!;:md, Oregon (10/16/01) 

Message. 

Please find enclosed 1 copy of the Above-referenced document for your review and comment. 

Appendices will hc inc! LLdccl wi th rinal document. I'le8se C(lll me I f you have any questions. 
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lUlil,lV] ~,\W fKOC\:iJ],.fMNSMH FAXlm,rpby eI ,I 1m.d" 
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1.0 INTRODUCTION 

TIlis Phase I Removal Action Plan (RAP) provides details on thc methods to be utihzed to 

complete the n;moval action for the soil stockpile present at the Time Oil Northwc.~l Tl,TIl1inal (terminal) 

in Portland, Oregon. The removal action, as recommended in a feasibility study (FS; Landau Associates 

2001a), includes the loading of soil stockpile materia18 into dump trucks and transporting the material to :1 

treatmentldisposal facility located in Richmond, British Columhia, Canada. The FS was submitted to the 

Oregon DepaJ1ment of Environmental Quality (DEQ) on September 4, 200 I. In a letter dated September 

25,2001 (ORQ 2001), DEQ approved the FS and approved completion of the proposeu stockpile disposal 

as a removal action as defined by Oregon Revised Statistics (ORS) 465.2000 (24). The removal action is 

scheduled to commence following the receipt of final approval from Environment Canada and from the 

United States Environmental Pmtcdion Agency (EPA) to dispose of the material at the recommended 

facility. The removal action will be completed under the provisions of a voluntary cleanup program 

(VCP) agreement between DEQ and Time Oil Co.(Time Oil) (DEQ No. WMCVC-NWR-96-07). 

The remamder of this introductory section of the RAP provides infomlation on the project 

background, a descliption on the material to be addressed by removal action, amI a summary of the 

analytical results of soil samples collected from the soil stockpile in May 200 I . 

1.1 PROJECT BACKGROUND 

Ibe tenninal is a bulk petroleum storage and transfer facility currently owned and operated by 

Time Oil. The tacility is located in Township 2 North, Range 1 West, Sections 34 and 35, in the 

industrialized Rivergate area of north Portland, Oregon (Figure 1). The terminal is bordered to the east 

and south by heavy industrial complexes, to the north by heavy industrial complexes and Porl of Portland 

undeveloped property, and to the west by the Wil1amette River (Figure 2). The terminal is approximately 

52 acres in size and is gem;rally flat with an average land surface elevation of about 28 ft ahovc mean sea 

level (MSL). The entire terminal is enclosed by a ehain-llllk fence and access to the tenninal1s through 

the main gate at the termination of Time Oil Road. 

Since 1943, the tenninal has been operated by Time Oil as the Northwest Tenninal petroleum 

products facility. Since operations hcgan, the tcnninal has been used for the receipt, storage, and 

distribution of petroleum and petroleum~related products. From 1967 to 1984, pentachlorophenol (PCP)

containing products were fonnulated at the terminal under an agreement with the Koppers Company 

(currently Beazer East, Inc.). PCP-related operations included import of solid PCP, various carrier liquids 

(typically petroleum based) into which the PCP would be mixed, and various additives; interim storage of 

the chemicals in the former PCP warehouse and m product tanks located wilhin the former PCP mixing 
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area; transfer and mixture of the chemicals to tommlations specified by the Koppers Company; interim 

storage of the PCP products; and transfer of the products to drums or containers for otfsite transport. No 

PCP blending activities have m:curred at the terminal since 1984. 

Time Oil is currently implementirig closure procedures for the Northwest Tcnninal. The terminal 

is anticipated to be closed in October 200 1. 

1.2 SOIL STOCKPILE BACKGROUND AND DESCRIPTION 

Releases of PCP, carriers, aJJitiv(!s, anJ PCP formulaLions to soil in the former PCP mixing area 

appear to have occurred during the mixing operations. Environmental investigations and removal actions 

comlucted hy and for Time Oil sinee 1984 resulted in the 1989 excavation and placement of PCP

contaming soil from the mixing area into a stockpile, located just southwest of the mixing area and north 

of the inactive soil treatment (bioremediation) area (Figure 3). Approximately 3,000 yd3 of PCP

contaminated soil were excavated to depths ranging from less than 4 ft to a maximum of 12 ft below 

originaL ground surface grade (approxllnately eqUlvalent to the groundwater table) witllln the former PCP 

mixing area. The excavated soil was stockpiled onsite in a benned and lined area. The stockpile was 

then covered to minimize dust generation and contact with precipitation. The excavated area was 

backfilled to the presenL ground surfacc elevation wiLh dean fill. 

Resource Conservation and Recovery Act (RCRA) land disposal restrictions in effect at the time 

of excavation prevented offsite disposal of PCP-contaminated soil without treatment. Therefore, a soil 

treatment process, incorporating slurry-phase bioremediation, was implemented to treat the contaminated 

soil excavated from the former PCP mixing area. TIle sluny-phase biological treatment was terminated 

due to inability to reach the established treatment goal. 

In the fall of 1996, the management of the stockpik was upgraded by Time Oil to incorporate a 

new cover system and improved storm water culledion systems (Landau Associates 1996). 

Approximately 600 yd3 of PCP-contaminated soil were added to the stockpile in the fall of 1996 and fall 

of 1997, with DEQ's approval, following interim rcmoval actions on the undeveloped eastern portion of 

the property and investigation adivitics for the Phase IT remedial investigation CRT; Landau ASSll(;iatcs 

1997). An additional lO yd3 of soil from well drilling activities for the second additional groundwater 

investigation (Landau Associates 1999) were added to the stockpile in August 1999. In August 1999, a 

new cover was added to the stockpile (over the existing cover) because of visible damage to the old cover. 

The stockpile is currently lined, covered, and surrounded by a concrete wall or earth berm (Figure 

4). Based on volume calculations conducted for the soil characterization and biotreatability assessment in 

May 2001 (Landau Associates 2001a), the soil stockpile has been volumetrically reduced (from about 
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3,600 yd1 to abOllt 2,400 yd\ likely due to compaction ii-om construction equipment Llse on the stockpile 

and longer-term settlement since original construction. The total mass of the stockpile has not changed. 

For purposes of completmg the removal action described herein, the mass of the soil stockpile is assumed 

to be 4,000 tons. Soil samples collected from the stockpile in May 2001 indicated that the material 

present in the soil stockpik is prcdominantly fine- to medium-grained sand, with traces of silt and gravcl. 

103 SUMMARY O~' STOCKPILE ANALYTICAL RESULTS 

Soil samples were collected from 18 locations in the soil stockpile in May 2001 to determine the 

current concentrations of several constituents of potential concern (COPC) and constituents of potential 

environmental conccrn (CPEC). [Other earlier stockpile investigations are described in the Phase I FS 

(Landau Associates 2001a)]. Eaeh of the eighteen soil samples (and one duplicate soil sample) wm; 

analyzed for semivolatilc organic compounds (SYOCs) using EPA method 8270C. Six composite 

samples were prepared from the 18 sample 10caLions <lnu the composite samples were analyzed for metals 

(EPA method 601OB17000 Series) and dioxin/furan compounds (EPA method 8290). The laboratory 

analytical results are summarized in the following thrce sedions. Detailed information regarding the 

sample collection and analysis completed for the May 2001 sampling event is provided in the Phase I FS 

(Landau Associates 2001a). 

1.3.1 SEMIVOLATILE ORGANIC COMPOUNDS 

Benzo(a)pyrene and PCP were identified as cope and CPEC in the soil stockpile (Landau 

Associates 1999). The analytical data from the May 2001 soil samples indicated that PCP was detected in 

each of the 18 grid sample locations. PCP concentrations ranged from 3.7 milligrams per kilof:,'Tam 

(mglkg) to 570 mglkg. Benzo(a)pyrene concentrations ranged from non-detectable to 1.5 mg/kg. Using 

the 95 percent upper conliucm;c limit (95% UCL) on the arithmetic mean calculation, the soil stockpile 

concentrations of PCP and bem:n(a)pyrene were reported to be 110 mg/kg and 0.39 mg/kg, respectively. 

The 95% ueL is considercd by United Slall;::; and some Canadian soil disposal facilities to be a 

representative concentratIon for the Lolal volume of the stockpile. 

1.3.1 METALS 

The metals cadmium, silver, lead, and seleniwll were also identified as CPEe in the soil stockpile 

(Landau Associates 1999). The analytical results from the May 200 1 soil sampling event indlcated the 

presence of cadmium, lead, and silver in the CDmposite samples collected. Selenium was not detected in 
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the samples collected in May 2001. Based on the 95% UCL calculation, the representative concentrations 

of metals identified as ePEe, that are contained in the soil stockpile, were reported to be as follows: 

Metal 

Cadmium 

I.~ad 

Silver 

1.3.2 DIOXIN/FuRAN COMPOUNDS 

95% UeL 
(rnglkg) 

0.5 
3R.') 

OJ; 

Chemical compollilds designated as dioxins and fwans were previously classified as cope and 

CPEe for the soil stockpile (Landau Associates 1999). Laboratory analytical results from the six 

composite soil samples colleded in May 2001 indi<.;ateu that dioxin and furan <.;ompounds were detected 

in all six of the composite samples analyzed. Based on a 95% UCL calculation, the representative 

conccntTations of dioxin and furan compounds reported to be contained in the soil stockpi1e were as 

follows: 

Compound or 
Group Of Cogeners 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 

1,2,3,4,6,7,8-Heptuchlorodibenzofillull 

1,2,3,4,7,8,9~Heptachlorodibenzofuran 

1,2,3,4,6,7 ,8, 9~Oclach lorndihenzn~p.dioxin 

1,2,3,4,6,7,8,9·0ctachlorodibcnzofuran 

Hcxachl()rodihen~n-p-dioxins (Total) 

Hexachlorodibenzofurans (Total) 

Pentachlorodibenzo.p-dioxins (Total) 

Pentachlorodibenzofbrans (Total) 

Tetrachlorodibenzo-p-dioxins (Total) 

Tetrachlorodibenzofurans (Total) 
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0.153 

0.033 

0.002 

O.57R 

0.09Q 

O.02Q 

0.027 

0.004 

0.003 

0.0008 

0.0005 
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2.0 UESCRTPTION OF PLANNED REMOVAL ACTION 

As indicated in the FS (Landau Associates 2001 a), the planned removal action for the soil 

stockpile will include the removal of the stockpile material (soil, liner, cover, tires, etc.) from the site for 

off8itc treatment andlor disposal. Oversight of remedial activities to be completed for removal of the soil 

stockpile will be provided hy authorized employees of Time Oil or Landau Associates. TIle soil removed 

from the soil stockpile will be transported to the Richmond Biotreatment Facility (RBF) located in 

Richmond, British Columbia, Canada for treatment, followed by disposal at the Richmond Landfill. The 

RBF is opt:rated by HAZCO Envll'omnental Services, LLC (HAZCO) and the Richmond Landfill is 

operated by Ecowaste Industries Ltd. (Ecowaste). The miscellaneous matenals associated with the 

i':tockpi1e (stockpile covers, lim;r, waLcr tub(;:-I, tir(;8, traffic bollards, etc.) will be disposed at the 

Richmond Landfill; however, any of the stockpile liner material that cannot be segregated from the soil 

will be deposited at the RBF. In addition, thc stormwatcr and leachate collection systems assm;iaLed with 

the soil stockpile will be permanently disabled and abandoned. 

As stated in the FS, the remedial action objectives (RAOs) for the soil stockpile are as follows: 

• To prevent exposurc of COPCs/CPEes within the stockpile to hwnan and ecological 
receptors at concentrations that are not proLc(;LivL: during future terminal use 

• To prevent migration of COPCs/CPEes currently contamed within the stockpile 

• To eliminate the need for long-term management ofthe stockpile, 

It is anticipated that the RAOs identified will be achieved with the physical removal of the soil 

stockpile material from the site for treatment at the RBF and disposal at the Richmond Landfill. In the 

absence of a site-specific risk analysis at this time, EPA Region 9 Preliminary Remediation Goals (PRGs) 

established for industrial site soil (EPA 2001) will be used a.~ sCfL:cning levels for cope and CPEe 

present in the soil underlying the stockpile following removal. The industrial soil PRGs for thc primary 

COPC/CPEe are as follows: 

Chemical Constituent 

Arsenic (a) 

Cadmium 

Lead 

Selenium 

~ilver 

Dioxin (TEQ for 2,3,7,8-TCDO) 

Pentachlorophenol 

Benzo(a)pyrelle 

Caj Noncancer endpoint 
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440 

810 

750 

10,000 

10,000 

0.000027 

11 
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A terminal-wide risk assessment will be conducted following completlon of Phase III remedial 

investigation activities. The risk assessment evaluations will be used to establish site-specific cleanup 

levels that are protective of human health and the environment for all constituents of concern for use in 

evaluations for a lL:rminal-wide FS and rl:eommemlatillm; for a terminal-wide removal action. 

2.1 REMOV AL ACTION ACTIVITIES 

The removal action to be completed tor the removal of the soil stockpile material will consist of 

the following items: 

• Pre-mobilization activities (Section 2.2) - Includes the remediation contractor's preparation 
and review of a site-specific health and safety plan, receipt of importiexpOlt approvals, and 
preparation of manifest documents. 

• Mohilization and sile preparation (;';eution 2.3) - Includes the proleution of existing site 
features, set up of work zones, abandonment of a groundwater monitoring well in the 
stockpile area, and alteration of the stonnwater collection system in the vicinity of the 
~tockpile. 

• Removal of stockpile material (Section 2.4) - Includes the removal of stockpile soil, two 
stonnwater coJlection catch basins, one leachate collection sump, and miscellaneous stockpile 
materials. 

• Material loading (Section 2.5) - Includes truck loading, decontamination of trucks, 
stonnwatcr and decontamination water handling, and dust supprcssion. 

• Material transport (Section 2.6) - Includes project manifesting, identification of an onsite 
truck route, and designation ofthe haul route to be taken from the site to the disposal facility. 

• Disposal of stockpile material (Section 2.7) Includes deposition of soil and miscellaneous 
material at the disposal facility, truck decontamination prior to exiting the tr'eatment disposal 
facility, and records to be collected by the truck drivers. 

• Site demobilization (Section 2.8) - Includes removal of removal actio!1 heavy equipment and 
assessing and restoring the site egress route, as necessary. 

2.2 PRE-MOBILIZATION ACTIVITIES 

Prior to thc mohilization of conslruetion equipment and personnel to thl..: site, various documents 

must he reviewed and/or Dhtained hy Time Oil including: a site-specific health and safely plan that 

addresses remedial activities related to the stockpile removal, final approvals for the export of the 

stockpile material from the United States and import of the material to the British Columbia province of 

Canada, and pre-printed waste manifests fOT tracking the material removed from the site. Each of these 

documents IS dlscussed separately below. 
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2.2.1 HEALTH AND SAFETY PLAN 

A health and safety plan was pn.:pan:d by Landau Associates for the completion of site 

investigation and supervisory activities to be performed by T ,andau A.~s()ciaLt:s at the Lerminal (Landau 

Associates 2001 b). The health and safety plan, presented in Appendix A, is provided herein to iuenLi ry 

potential generic health and safety issues at the site; however, the plan does not specifically address 

potential health and safety issues that may arise during activities to be peIionned by the remediation 

contractor for the stockpile removal action. The remediation mnLractor wiB be required to prepare a site

speciilc health and safety plan that is to be reviewed and signed by the remediation contractor's onsite 

personnel prior to mobilization to the site. The remediation contractor will provide a representative to 

serve as site safety coordinator who wlll be responsible for implementing the safety measures contained 

in the site-specific health and safety plan. TIle health and safety plan prepared by the remediation 

contractor will include, at a minimum, information related to the personal protection equipment (PPE) to 

be utilized by onsite personnel, air moniloring equipment required in the work zones, and provisions for 

daily tailgate safety meetings to be conducted hy the siLe safety coordinator. 

Other personnel anticipated to be present onsitc during the stockpile removal action, in addition 

to remediation contractor personnel, include project oversight pen.onnc! (Time Oil and/or Landau 

Associates personnel); truck drivers; drilling contractor; and regulatory agency personnel. Pcrwnnel 

present onsite that are not involved with the removal of the stockpile material will be restricted to the 

"clean zone" as defined in Sectilln 2.3.2. Truck drivers whose trucks are being loaded in the "removal 

action zone" will be instructed to remain in their vehicles with the windows rolled up while loading and 

d~contamination activities are taking placc. Truck drivers will be permitted to exit their vehicle and 

inspect the security of their load after re-entering the "c1can zone" from the "truck decontamination 

zone". 

2.2.2 IMPORTIEXPORT ApPROVAl" OF WASTE 

Time Oil and Bea7;er East Inc. have submitted requests for permission from the EPA to export the 

stockpile material from the United States of America (USA) to Canada. Additionally, a request was made 

to Canadian authorities to permit the importation of the stockpile material for treatment at the RBi<' and 

disposal at the Richmond Landfill. Stockpile removal activities will not commence until written 

approvals are received from the EPA, Environment Canada, and the British Columbia Ministry of Water, 

Land, and Air. Following the receipt of approvals from the three regulatory hodies, the guidelines 

provided within the approvals (e,g., inclusion of an Agreement of Consent Identification NumheT on each 

disposal manifest) will be incorporated into the requirements for the removal action. 
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2.2.3 MANIFEST DOCUMENTATION 

Following the receipt of written approvals for the importh;xporl or the stockpile material from the 

USA and Canadian authorities, manifest documents will be prepared by the operator of the RBF 

(HAZCO), 111e required number of manifests will be prepared by HAZCO for the transport and disposal 

of up to 4,000 tons of soil and the associated materials (tires, liner, cover, etc.). The manifests will be 

typed in quadruplicate with one copy each for the generator, the transpOlter, the disposal facility, and a 

final copy retmned to the generator after the material has been dcposiLcd at the RBF or thl.: Richmond 

Landfill. Time Oil personnel will sign the manifests as the generator of the waste material and project 

oversight personnel will be responsible for estimating the volume (cubic yards) of material present in 

each load as it exits the tenninal. Project oversight personnel will also be responsible for overseeing that 

each truckload of material is accompanied by three copies of the manifest prior to exiting the site and that 

the generator's copy of the manifest is collected at the site. Each manifest will also be accompanied by 

additional paperwork (e.g., copies of the imporlJcxport approval notifications), as necessary, to expedite 

the transport of the stockpile material across the USA·Canadian horder. 

2.3 MOBILIZATION AND SITE PREPARATION 

TIlis section describes mobilization and site preparation activities to be undertaken at the terminal 

prior to the loading and removal of stockpile material for otfsite treatment and disposaL These activities 

include: protection of existing site features, definition of work zones, setup of the truck loading area and 

decontamination stations (dry and wet), preparation of the personnel uet:ontamination areas, abandonment 

of a monitoring well, and alteration ofthe current storm water collection system located near the stockpile. 

2.3.1 PROTECTION OF EX[STING SIT!!: Ft:ATlJRKS 

Prior to the initiation of stockpile removal activities, project oversight p-ersonnel will identify site 

features that are not to be disturbed by the removal action. These features include building structures, 

monitoring wells, roadways, fences, and overhead utilities. In addition, the remediation contractor will be 

required to contract an underb'TnUnU utility locating service to identify potential underground utilities that 

will also require protection during the removal action. The fealures to beprotecled will be reviewed with 

the remediation contractor reRponsih1c for the removal of the stockpile material from the site prior to 

mobilization of soil removal equipment. Photos may be taken of the features til documt:nl the conditions 

prior to remedial activities. 
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2.3.2 ZUNI!: DI!:FINITIONS 

Prior to commencement of stockpile removal activities, work zones will be estahlisheu to 

desi!:,'TlaLL arLas for specific tasks associated with the removal action. The work zones will inc1u(k: the 

removal action (RA) zone, the truck dl:cnnLamination zone, the personnel decontamination zone, and the 

clean zone. Prehminary identification of these various zones is indicated on Figure 5. Definitions of 

these work zones are as follows: 

Removal Action Zone - TIle area encompassing the soil stockpile and the truck loading area. 

Only site personnel with proper training and equipped in appropriate PPE wiJi be pennitted to enter the 

RA Zone after reviewing and Sib'lling the health and safety plan. This area is comparable to the exclusion 

zone defined in the health and safety plan. 

huck Decontamination Zone - The area located to the soulh-~'lOutheast of the truck loading area 

that will include the truck decontamination statton. The Truck Decontamination Zone will be used for 

decontaminating trucks after they have been loaded with stockpi1e matLTIal. Only site personnel with 

proper training and equipped in appropriate PPB will be pennitted to enter this area aner reviewing and 

signing the health and safety plan. This area is comparable to the contaminant reduction zone defined in 

the health and safety plan. 

Personnel Decontamination Zone - Two PCfI>OllUel decontamination stations will be designated 

for the completion of remedial activities. The two personnel decontamination stations comprise the 

PcrsOlmellJecontamination Zone. One personnel decontamination statiun will be located adjacent to the 

northeastem corner of the RA Zone and the second personnel decontamination station will be located 

adjacent to the southeastem comer of the Truck Decontamination Zone. The Personnel Decontamination 

Zonc will be utilized for decontaminating site personnel who are exiting the RA 20m; or the Truck 

Decontamination Znnc and prior to entrance into the Clean Zone. The Personnel Decontamination Zone 

will also bc used for the donning and dofllng of PPE as personnel enter and exit the Clean Zone. Only site 

personnel with proper training and equipped in appropriate PPE will be pelmitted to enter this area after 

reviewing and signir.g the health and safdy plan. This area is comparable to the contaminant reduction 

zone defined in the health and safety plan. 

Clean Zone - The remainder of the site to be utilized for truck staging, ingress and egress for the 

site, sanitary facilities, and an office. As indicated on Figure 5, the clean zone is a restricted area within 

the boundaries of the tenninal property. No personnel will bc pe11T1itted lo enter the portion of the site 

beyond the clean zone without permission from project oversight personnel. This i:Hea is comparable to 

the suppmt zone defined in the health and safety plan. 
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2.3.3 TRUCK LOADING AREA SETUP 

The remediation contractor will prepare a truck loading area on the southeastern side of the 

stoekpik, as indicated on Figure 4. The LTUCk loauing area will be prepared by placing polyethylene 

sheeting (10 mil thickness) over an area measllring approximately 60 rt hy 20 fl. A sixMinch layer of 

cmshed stone will be placed on top of the polyethylene sheeting to allow for tTIlcks to drive into and out 

of the loading area. Altematively, the remediation contractor may install an asphalt pad in lieu of the 

polyethylene liner and cmshed stone. The purpose of the loading area will be to minimize the spreading 

of spills that may occur during the loading of the Lrucks hy limiting loading activities to a single area lhat 

is properly prepared for truck access. If any spills inadvertently occur, the soil will he cleaned up during 

decommissioning of the truck loading area at the completion of the removal action (sec Section 2.8.1) 

2.3.4 TRIJCK DRCONTAMINATION STATION SRTlJP 

The remcdiation contractor will prepare a truck decontamination station immediately south

l->outhwcst of the truck loading area (Figure 4). The truek decontamination station will include a 

containment sump underlymg a grated metal driveway. Truck decontamination will he completed 

entirely over the grated metal drive. If at all possible, dry decontamination techniques wilt be utilized to 

remove stockpile material from the exterior truck body and wheels prior to exiting the decontamination 

station. Dry decontamination teclmiques will consist of utilizing brooms and dry brushes to remove the 

stockpile material from truck exteriors and tires and collection ofthe material in the sump located beneath 

the graled mdal Jnv..:. \¥hen necessary (e.g., inclement weather), wet decontamination methods will be 

utilized to remove the stockpile material from the truck exteriors and tires. Wet decontamination 

tcchniques will include removal of soil from the truck exteriors and tires using a hot water or steam 

pressure washer and collection of the wastewater in the sump beneath the grated metal drive. The truck 

decontamination sump will be cleaned out, as necessary, with the liquid being pumped to an existing 

aboveground storage tank (AST Tank 38009; see Figure 4) to be treated in the existing onsik 'vastcwatLT 

treatment system and the solid material being incorporated into the materials from the stockpile for 

transportation to the offsite treatment/disposal facility. 

2.3.5 PERSONNEL DECONTAMINATION STATIONS SETUP 

The remediation contractor will prepare two personnel decontamination stations. One station wlil 

be located near the northeastern comer of the RA Zone and the second station will be tocaLeo near the 

southeastern corner of the Truck Decontamination Zone (Pigures 4 and 5). The personnel 

decontamination stations will be utilized for the donning and doffing of PPE utilized by onsik workers. 

Upon exiting the RA Zone or Truck Decontamination Zone, personnel mllst pass through the personnel 
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decontamination area to remove PPE, which will be placed into trash bags for disposal at an appropriate 

facility. If feasible, the trash bags conlaining the used PPE will be incorporated with the miscellaneous 

stockpile material to be transported off site for disposal at the RiclmlOnd Landfill. TIle remediation 

contractor will be responsible for setting up a boot wash station and eye wash station in each personnel 

decontamination station. The hoot wash water will be changed at least once per day and, as needed, when 

the water becomes excessively diTty. Dry personnel decontamination teclmiques will be used when 

feasible, to minimize the generation of decontamination waste water. 

2.3.6 WELL ABANDONMENT 

A groundwater monitoring well (Well F) is cmrentiy located near the southeastern edge of the 

stockpile (Figure 4). The monitoring well is 2 inches in diameter, extends to approximately 19 ft below 

grade, and is constructed of polyvinyl chloride (PVC) well screen and riser. A well construction log for 

Well F is provided in Appendix B. Prior to stockpile removal activities, Well F will be abandoned in 

accordance with State of Oregon monitoring well regulations, a~ published in Oregon Administrative 

Ru1e~ (OAR), Chapter 690, Division 220, Paragraph 060 - Abandonment of Cased Wells. Well 

abandonment procedures will include the following: 

• Overdrilling the existing well to the bottom of the well using R-inch outer diameter (OD) 
hollow-stem augers 

• Removing the PVC well casing 

• Sealing the boring with hydrated bentonite chips to the surface. 

Well abandonment activities will be supervised hy Landuu Associates OJ Time Oil personnel and 

the well abandonment records will be provided to the Oregon Water Resources Department (WRD) by 

the drilling contractor conducting the work. 

2.3.7 STORMW ATER SYSTEM AL TERA TION 

Currently, t\vo stonnwater ealeh basins are ill place near the southeastern and northeastern 

comers of the stockpile (figure 4). The catch hasins arc currently configured such that stonnwater runoff 

from the cover of the stockpile and the fanner soil treatment area is collected into the catch basins. The 

catch basins are connected to a stonnwater drain line that cii,~charges to the Willamette River. The flow of 

water through the discharge pipes is controlled by a hall vaIn: located within each catch basin. During 

implementation of stockpile removal activities, stormwater will not he permitted to discharge directly to 

the stoTT11waier drain line without treatment and will be routed through the existing onsitc wastewater 

treatment system. To accomplish this, during site mobilization activities, the discharge valves located in 

the stormwater catch basins will be shut otI, causing any surface water accumulating in the RA Zone, 
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Truck Decontamination Zone, or the Personnel DecontammatlOn Zone during the removal action to be 

collt:cLed in tht: calch basins without movement to the stonnwater drain line. The n:mediation contractor 

will set up pumps, capable of lnmsferring the water from the catch basins to the stockpile leachate 

collection sump (Figure 4), in each of the stonnwater catch basins. The remediation contractor wiI1 pump 

out the catch basins, as necessary, during the implementalion of the removal action. At the conclusion of 

the removal action, the remediation contractor will remove the catch hasins from the subsurface. Catch 

basin removal is discussed further in Section 2.4.2. 

2.4 REMOV AL OF STOCKPILE MATERIAL 

Following completion of the site preparation adivitics, the stockpile removal portion of the 

removal action will be conducted. Removal of the stockpile material will include the removal of soil for 

otlsite treatment and disposal, the removal of two stonnwater collection basins located near the stockpile, 

removal of the stockpile leachate collection sump, and the removal of other miscellaneous items 

(stockpile liner, covers, tires, trunic bollards, water tubes, etc.) associated with stockpile ror disposal 

off...,ite. lL if; anticipated that stockpile removal activities may require the use of the following construction

related equipment: 

• Track-Mounted Excavator 

• Track-Mlluntcu Bulldozer 

• Front-End Loader 

• W ater Pump.~ 

,. Pressure Washer 

• Tire Shredder. 

A description of each removal activity is provided below. 

2.4.1 SOIL REMOVAL 

Soil removal will consist of removing up to 4,000 tons of stockpile matenal and the earthen berm 

sunounding the stockpife, and loading the material on dump trucks for transport to the offsite treatment 

and disposal facility. At the beginning of each work day, the remediation contractor will remeve the 

stockpile cover 10 allow access to the soil for loading and will reinstall the cover over the stockpile at the 

conclusion of each work day. The remediation contractor will utilize heavy equipment to load the soil 

into dump trucks in the designated Lruck loading area (Figure 4). 

Following the removal of the soil stockpile, the stockpile liner will be removed and the oversight 

personnel will examme thc soi1 hc10w the liner within the stockpile footprint_ At a minimum, the 

remediation contractor will remove additional soil in the stockpile footprint to a depth of approximate1y 6 
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inches below grade. The project oversight penmnncl will collt:ct verification soil samples from within thc 

stockpile footprint to coniinn that the material meets thc scn:cning levels as described in Section 2.0. 

Sample collection methods are described in Section 3.0. 

2.4.2 STOCKPILE STORMWATER COLLECTION SYSTEM REMOVAL 

As referenced in Section 2.3.7, two stomlwater catch basins an: currently located near the 

southeastern and northea~Lcm edge of the stockpile. Following the completion of the soil removal 

activities (stockpile and lInderlying soil as n::eded), the catch basins will be removed from the subsurface 

without damaging the catch basins. The piping kading from the catch basins to the stot111watcr drain line 

will be abandoned in place Wlth concrete. The catch basins will be cleaned with a pressure wa~her aml 

will bc stored at the terminal in an area designated by the project oversight personnel. 

2.4.3 STOCKPILE LEACHATE COLLF,CTION SYSTEM REMOVAL 

Currently, a leachate collection sump is located near the northeastern stormwatcr catch basin 

(FigW'e 4). The leachate sump is a collection point for the leachate that originates from beneath thl: 

stockpile. The leachate entering the sump is pumped to an AST (Tank 38009) for storage and is 

slIbsequently transferred to the onsite wastewater treatment syskm. Following the removal of the soil 

stockpile, the remediation contractor will abandon the leachate collection system. Leachate collection 

piping will be removed from beneath the stockpile or abandoned in place and the leachate collection sump 

will be removed from the subsurfacc, decontaminated with a pressure washer, and stored at the terminal 

in a location desIgnated by the project oVl,.Tsight personnel. Following the removal of the l~achate 

collection swnp, the project ov~rsight personnel may direct the remediation contracior to remove 

potentially impacted soil (not to exceed to yd3
) from around and beneath the former sump location. 

Following the removal of soil, project oversight personnel will collect a verification soil sample from thc 

extent of the excavation for analysis to determine ifRAOs arc achieved (see Section 3.0). 

2.4.4 MISCELLANEOUS ITEMS REMOVAl, 

In addition to the removal and. offsite treatment/disposal of the soil from the stockpile, the 

remediation contractor will remove the following material that is associated with the soil stockpile for 

disposal at the Riclunond Landfill: 

• Stockpile covers 

• Stockpile liner 

• Watcr tubes used to hold the base of the cover in place 

• Tlfes used to hold the surface ufthe cover in place 
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• Traffic bollards set around the perimeter of the stockpile 

• Soiled PPE. 

The CDver and liner may be cut into smaller sections prior to disposal. The water tubes will be 

drained of water prior to loading f()r di"po"al. The tires will be shredded prior to dIsposal. The traHie 

bollards may be broken prior to loading for disposal. The soiled PPE will be containerized in trash bags 

prior to disposal. The mIscellaneous items win be manifested as non-hazardous wasle for disposal. 

2.5 MATERIAL LOADING 

Material loading operations will he conducted in an organized manner at the tenninal. Trucks 

will be rOllted through a truck staging area, truck loading area, and truck decontamination station as the 

material loading processes are completed (Figure 6). In conj um;tion with the loading of material, the 

remediation contractor will be responsible for the proper management of st.OnTIwater and decontamination 

water, as well as implementing dust control methods, as necessary. 

2.5.1 TRUCK LOADING 

Trucks entering the terminal will be directed to a truck staging an:a. A preliminary location for 

the truck staging area 1S just inside the terminal gate within the clean zone, as shown on Figures 4 and 6. 

Tmck drivers will be penllirted to exit their trucks in the staging area to make preparations for loading, 

including installation of a trailer bed liner. Trailer bed liner material will consist of at least one layer of 4 

mil thiek polyethylene she ding attached to the trailer bed and covering the bottom of the trailer bed and 

the interior sidewalls of the trailer. Project oversight personnel will examine trucks pnor to entcring the 

RA Zone to verify that the trucks arc prepared for loading and remediation contractor personnel will 

direct tmcks to the truck loading area for loading of stockpile materiaL Aft~r movement to the truck 

loading area, truck drivers win position their truch as directed hy the remediation contractor. The trucks 

will be loaded by remediation contractor personnel utilizing h<!l:lvy equipment. lbe remediation 

contractor will limit the free-fall height of soil into the trucks to minimize dust generation. Truck drivers 

are to remain in the cab of the truck with the windows closed while the truck is being loaded. After the 

truck is loaded with stockpile material, remediation contractor personnel will direct the truck driver to 

pull forward into the truck decontamination station (Figures 4 and 6). 

2.5.2 TRUCK DECONTAMINATION PROCEDURES 

Tmck decontamination activities will be restricted to the designated tlUck decontamination 

station where remediation contractor personnel will decontaminate the <!xlerior of the truck and the truck 
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tires. Two methods of deconlamination may be utilized in the truck decontamination station - ury 

decontamination and wet decontamination. A brief description of the two decontamination methods 

follows: 

Dry Dec()ntamination - For this method, remediation contractor personnel will use dry brooms 
and hrushes to remove visual observations of sailor debris from the exterior of the ttuck, trailer 
bed body, and wheels. This method will be used whenever dry weather or soil conditions allow 
the soil or debris to he effectively removed by brooms and brushes. 

Wet Decontamination - For this method, remediation contractor personnel will use a hot water or 
steam pressure washer and brushes to remove visual observations of soil or debris from the 
exterior of the truck, trailer bed body, and wheels. This mdhud will be utilized whenever wet 
weather conditions prevent the soil or debris from being effectively removed by brooms and 
brushes. 

Typically, ury decontamination will be the method of cholee because it has the potential to 

produce less waste material. All personnel involved in the decontamination of trucks will bc required to 

wear PPE as prescribed by the site-specific health and safety plan prepared by the remediation contractor. 

Truck drivers are to remain in the cah of the truck with the windows closed while the truck is being 

decontaminated. After the truck is decontaminated, remediation contractor persOimel will direct the truek 

driver to pull forward into the clean zone to receive waste manifest paperwork and to exit the site. Tmck 

drivcrs can inspect the security ofthe load in the Clean Zone prior to exiting the site. 

2.5.3 STOKMWAT~R AND DECONTAMINATION WATER HANDLlN(; 

Stormwater will be diverted from the RA Zone and DCL:ontamination Zones to two stonnwater 

collection hasins located neer the southeast and northeast comers of the stockpile. As referenced in 

Section 2.3.7, the discharge piping fro111 the catch basins will be closed during site prcparation activities 

to prevent stonnwater from flowing into the stonnwater drain line that discharges to the Willamclte River. 

Decontamination walt.T will be contained in a SU1l1P located beneath a grated metal drive in the truck 

decontamination station. As nccessw)', wastewater will be pumped from the stonnwater catch basins and 

the decontamination water sump to the leachate collection sump located near the northeastern Hid\; of the 

stockpile (Figure 4). A pump currently located in the leachate collection sump will transfer the water to 

an AS'!" (Tank 28009), which is used as a holding tank, prior to treatment at the existing onsite wastewater 

treatment system. The water level within Tank 38009 will he monitored by the remedlatIon contractor 

utilizing a dip stick inserted into the access manway ai the top of the tank. As necessary, project 

oversight personnel will notify Time Oil personnel to arrange for the transfer of water from Tank 38009 

into a larger storage tank (Tank 1(804) located within the tank farm area at the krminal, where it will be 

subsequently treated aL the onsite wastewater treatment system. 
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2.5.4 DUST SUPPRESSION 

During stockpile material removal activities, air particulates will be moniLOTed using Mini-RAM 

meters worn by site personnel. 'the remediation contractor will implement dUi'it i'iuppn:sslon activities as 

dictated in the health and safety plan. Dust suppression activities will include misting water over the dust 

generating area to suppress the air particulates to levels below 2.0 mg/mJ
. If dust suppression activities 

do not result in the suppression of air particulates to an acceptable level, site personnel will be required to 

wear negative pressure air respirators to continue stockpile removal adivilics. 

2.6 MATERIAL TRANSPORT 

The transportation of ~toekpile materials from the site for oflsite treatment and disposal will 

require that the remediation contractor use safe prat:tices [or transport of the materials by properly 

manifesting each tntckload and designating safe truck routes for exiting the terminal and for the transport 

to the offsite treatment/disposal facility. The material will be transported according to Oregon and 

Washington State Department of Transportation requirements and guidelines, as well as regulations 

enforced in British Columbia. 

2.6.1 TRUCK MANIFESTS 

Each truck leaving the terminal will be accompanied hy a propLT manifest for crossing the USA

Canadian border and for transporting the material on USA and Canadian highways, as discussed in 

Section 2.2.3. TIle waste manifests will be issued to truck drivers prior to cxit of the loaded trucks hom 

the site, TIle waste manifest will include iniom1ation related to the generator of thc material, the 

transporter of the material, the destination of the material, the type of material being tranl>ported, the 

quantity of material, the 10ading date, and any approval codes (importlexport and disposal) that may hl: 

necessary to properly track the waste" 

2.6.2 ROUTE OF SITE EGRESS 

The proposed route of egress from the truck decontamination area to the terminal exit gate IS 

provided on Figure 6. The route will be followed by all trucks leaving the site, unless otherwise directed 

by the project oversight personnel. 
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2.6.3 ROUTE TO DISPOSAL FACILITY 

A preferred buck route from the terminal to the RBF amI Richmond Landfill 1S provided on 

Figure 7. The route identified will be followed by all trucks transporting material from Lhe Ltmninal to the 

trealmentfdisposal facility, unless an a1temate route is approved by Time Oil. 

2.7 DISPOSAL OF STOCKPILE MATERIAl, 

Upon arrival at the Riclmlond Landfill, truck drivers will follow a stamlanl fal:ility procedure to 

dispose of their loads. TIle trucks will be routed through an entrance gate and the truck driv<.:r.s will 

present gate personnel with the manifest for their load. The gate personnel will record the weight of all 

trucks and provide dire<.:Lion to the proper deposition location. Trucks transporting soil will be directcd to 

the RBF facility located at the landfill. Trucks transporting material other than soil (tires, water tubes, 

stockpile covers, etc.) will be directed to a disposal location in the landfill. 

2.7.1 SOIL DEPOSITION AT TREATMENT AREA 

All soil transported from the stockpile must be disposed into the RBF. HAZCO personnel at the 

REF will direct the truck drivers to the proper localion to unload the soil. HAZCO personnel will also 

sign the waste manifest and retain one copy at the disposal facility. TIle trucks will dispose of the soil and 

the trailer bed liner for the load at the same location. Truck drivLTs should remain in their cabs during the 

unloading process. 

2.7.2 N ON-SOIL MATERIAL DISPOSAl. 

Miscellaneous stockpile related material (stockpile liner, stockpile covers, tires, etc.) will be 

disposed within the RiehmoTld Landfill as directed by personnel at the entry gate to the facility. 

Richmond Landfill personnel wiil sign the waste manifest for these materials and retain one copy at the 

disposal facility. 

2.7.3 TRUCK DECONTAMINATION 

Prior to exiting the RRF and the Richmond Landfill facility, trucks are to be decontammated as 

directed by facility personnel. At a minimum, RRF perslJnnel wm decontaminate the trueks prior to the 

trucks exiting the RBF after unloading soil, and tmck drivers should avoid tracking mud onto the road at 

the exit from the Richmond Landfill. Tmck drivers should remain in their cabs during the 

decontamination process at the RBf. 
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2.7.4 RECOKUKEEPINC 

Prior to exiting the Richmond Landfill, tTllch will be weighed again. The truck driver is required 

to ohtain copies or the truck weight tickets indicating gross weight (truck and soil weight at entry) amI 

tare weight (truck at exit). Tn addition, the truck driver must have two copies of the waste maniiest - one 

copy is the transporter's copy and the other copy is the generator's final copy. The weight tickets and the 

generator's tinal copy will be returned to the project oversight personnel at the terminal. TIle 

transporter's copy will be retained by the truck driver for contractor records. 

2.8 SITE DEMOBILIZATION 

This section provides details related to the removal of equipment from the leTTIlinal following the 

completion of stockpile removal aeli vities. 

2.S.1 TRUCK LOAJ)lNG AKI':A 

Fol1owing lhe completion of stockpile materials (soil and miscellaneous material), the truck 

loading area will be decommissioned. Spillage soil present in the loading arca will be removed with the 

6-ineh layer of crushed stone and will be loaded onto trucks for transport and disposal at the RBF. ll1e 

spillage soil and crushed rock will be loaded into trucks parked on top of the polyethylene liner installed 

in the truck loading area. I!ollowing the removal of crushed rock and spillage soil, the polyethylene liner 

will be removed and loaded on a tmck for transport and disposal at the Richmond Landfill. In the event 

that the remediation contractor installs an asphalt pad in the truck loading area, the asphalt pad will be 

cleaned with a broom al the conclusion ofthe material loading operation and the pad will be left in plac(:;. 

Material collected from the cleaning of the pad will be incorporated with malerial to be disposed at the 

RBI". 

2.8.2 EQIJrJlMKNT REMOVAL 

Following the removal of stockpile materials and miscellaneous associated materials for orfsitc 

In:almenL and disposal and the removal of the stonnwater catch basins and leachate sump from the 

subsurface, the remediation contractor will decontaminate all heavy equipment used during the removal 

action at the truck decontamination station. Decontamination water generated will be containerized in the 

tmck decontamination station sump and pumped to Tank 38009. Fol1nwlng decontamination of the 

equipment, the sump and lhe metal grate will be decontaminated in place and the sump and heavy 

equipment will be loaded onto ilalhcLi lransport trucks for removal from the site. 
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2.R3 SITE EGRESS ROUTE RESTORATION 

During stockpile removal activities, the potential exists for trucks to track "dean" soil and rocks 

onto the truck egress route. The remediation contractor will clean the truck egress route with H power 

broom a minimum of once per week dw-ing the removal action and following the completion of soil 

loading activities. Water llsed In the operation of the power broom will be disposed into Tank 38009 and 

any dry material will be lllcorporated with the soil removed from the stockpile fOT offsite disposal at the 

RBF. 
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3.0 VERIFICATION SAMPLR COLLRCTION 

TIlis section discusses collection procedures and management of verification soil samples to be 

collected within the footprint of the stockpile and beneath the leachate sump after the removal of the 

stockpile and the leachate sump. This scction also describes decontamination procedures to be used for 

sampling equipment Further explanation of the quality assuram:clqualily L:llntroJ (QA/QC) procedures 

used during collection of the verification samples are provided in the QA project plan and sampling and 

analysis plan provided in the Phase III remedial investigation work plan (Landau Associates 200 I b). 

3.1 SAMPLR COLLECTION/ANALYSIS 

Following the removal of the soil stm;kpik (including the removal of up to 6 inches of material 

beneath the liner) and associated materials, the project ov(;rsight personncl will (;ollcet verification soil 

samples from the area within and adjacent to the stockpile footprint. Soil samples will he collected rOT 

analysis from six locations evenly distributed over the stockpile footprint arca and from onc location 

below the leachate sump where elevated PCP concentrations were observed during the Pha~e TT RT to 

verify that the stockpile removal has resulted in the achievement of the RAOs. The samples will be 

eolled.ed rrom Ilpproximately 0 to 6 inches below grade at each sample location using a stainless steel

spoon or a hand auger. The proposed verificaLion sample locations are presented on Figure g. The 

sample collection locations wili hc rcwrdeu on a map prepared by personnel collecting the soil samples. 

Each of the verification samples will be colleded into three g·()uncc, clean sample containers 

plOvided by the laboratory. Each of the three sample Jars collected at each location will bl: labeled and 

packed in ice in a cooler. The samples will be submitted to offsite analytical laboratories with appmpriatc 

chains of custody accompanying the samples. The samples will be analyzed for SVOCs using EPA 

method 8270C and metals using EPA method 6010B/7000 series at Specialty lmalytical Inc. in Portland, 

Oregon. Three of the samples (including two within the stockpile footprint and one beneath the leachatc 

sump) will be analyzed for dioxin/furan compounds using EPA method 8290 at Pace Analytical 

Lahoratory in ~1. Paul, Minnesota. 

3.2 SAMPLE EQUIPMENT DECONTAMINATION 

Sampling equipment will be decontaminated by sCTIlbbing the equipmcnt with a liquid mix Lure of 

tap water and hlOdegradable soap (e.g., Alconox or Liquinox), rinsing with tap water, and rinsing with 

distilled water. All water and water-soap mixtures will be contained in 5-gallon buckets. Nitrile gloves 

will be changed between sample collection locatlOl1s. After the completion of sample collection 
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activities, all decontamination soap-water mjxtUT~s am] water will be transferred into Tank 38009. PPE 

wom by personnel during sample collection and decontamination proceuun:s will be placed in a trash bag 

for disposal at the Riclunond Landfi.ll, if feasible. Decontamination procedures to be utilized for the 

collcdion of vl:rification samples are discussed fUliher m the sampling and analysis plan estahlish~d for 

the tenninal (Landau Associates 200 1 h). 
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4.0 fi'lI£LD DOCUMENTATION 

All field activities, including soil removal and soil verification sampling, will be documented and 

managcu by project oversight personnel in appropriate fonus and m field notebooks. FiclJ 

documentation will include the following: 

• Health and Safety Plan signed by all personnel within the work zone 

• Well abandonment records filr Well F 

• Daily Tailgate Safety Meeting forms signed by personnel present 

• Air Monitoring Data forms to be completed by remediation contractor personnel 

• Original generator waste manifests for each load of stockpile material taken offsite for 
treatment/disposal 

• Final copies of waste manifests returned by the truck drivers after each load of stockpile 
material has been deposited at the RBF or Richmond Landfill 

• Copies of weight tickets returned by the truck drivers after each load of stockpile malerial has 
been deposited at the RBF or Richmond Landfil1 

• Daily logs indicating the identification of each loaded truck exiting the site 

• Daily logs indicating the remediation contracillf's daily activities 

• Photographic log of the activities being completed at the tenninal 

• Sample collection forms for each verification soil sample collected from the stockpile 
footprint after soil removal 

• Chain-of-custody records for vL-TIfication soil samples submitted to an oiIsite laooratory 

• Field notes completed in field notebooks or on Field ReporL fonns by project oversight 
personnel to document removal action activities, including problems encountered and 
methods of resolution. 

Copies of Landau Associates field documentation fOnTI:; to be u::;ed are included in Appendix C. 
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5.0 REMOVAL ACTION COMPLETION IU:fORT 

Following the completion of stockpile removal actIvItIes and the recelpt of verification soil 

sample analytical results, Landau Associates will prepare a Removal Adion Cumplelinn Report on behalf 

of Time OiL At a minimum, the Removal Action Completion Report will provide the following 

information: 

• Summary of work completed during stockpile removal activities 

• Total quantity (mass) afthe stockpile material disposed 

• Pn;sentalioTI of stockpile removal records including daily logs, waste manifests, and weight 
tickets 

• Description of work area following the wmpklion of stockpile removal and equipment 
demobilization 

• Verification soil sample results 

• Recommcndalinn~ for additional excavation in the vicinity of the soil stockpile or the 
leachate sump, ifm:ccssary. 
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6.0 SCHEDULE 

Time Oil and the remediation contractor are prepared 10 commence the removal action within 3 

weeks of Time Oil receiving written authorization for the import and export of the stm:kpile malerial to 

the treatment/dIsposal facility. The terminal will be accessible by personnel and equipment for Hoil 

removal from 7:30 a.m. until 5:30 p.m., Monday through Friday, It is not anticipated that work will be 

conducted on Saturday or Sunday; however, working on those days may be an option, as authorized by 

Time OiL Based on the anticipated schedule- of working at the facility 5 days per week, it IS anticipated 

thai the soil stockpik amI n:laLcd matniaJ:.; can be rcmoved from the site and disposed within a peliod of 

approximately 28 calendar days, including mobilization, site pn:paraLion, and demobilization activities. 
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7.0 USE OF TIllS REPORT 

This Phase I Removal Action P1:m has been prepared hy Landau AssoclUtes for the exclusive use 

of Time Oil Co. for specific application to the soil stockpile at the Time Oil Northwest Tenninal, in 

Portland, Oregon. Servlces for this project were conducted in accordance wi lh the; Envirnnmcnlal 

Service;s Contract between Time Oil Co. and Landau Associates, Inc. Landau Associates has performed 

our services in accordance wiLh generally accepled engineering and consulting standards for 

environmental work in effect at the time and locality scrvic(;s were peri"ixmed. TIle reuse of information, 

concluslOns, and recommendations provided herein by Time Oil Co. or others in connection with any site 

other than the Northwest Terminal without Landau Associates '.Witten pLTITlission shall be at the sole risk 

of Time Oil Co. and without liability to Landau Associates. 

This document was prepared under the supervision and direction ofthe following key staff. 

1011(,/01 SIWPKOC12Jl\OOlIISIISTOCKPILE]IfIRAP.DOC 
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LANDAU ASSOCIATES, INC. 

By: 

Rebekah Brooks 
Senior Hydrogeologist 

And: 

Martin T. Powl:r:;, P.E. 
Senior FnginccT 
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Landau 
Associates 

Environmental and Geotechnical Services 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

IU'D OCT 1 52G01 

October 9, 2001 

<x7I ~ J Ac] U..£) 1(/ 

(Db 

On behalf of Time on, attached is the September 2001 monthly report for Time Oil Northwest 

Tenninal RJJFS. 

LANDAU ASSOCIATES, INC. 

~(2f-
I , 

il!).· Rebekah Brooks 
Senior Hydrogeologist 

RB/tam 
10/9/01 S:\WPR0C\2~ JlTRANSMIT,I'AX\Monthly ~J .. tLdoc 

Enclosure 

.cc: Mr. Kevin Murphy, Time Oil Co. 
Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc . ./ 

1 ~O 2nd AVENUE SOUTH • EDMONDS, WA 98020 
(425) 778·0907 • FoX: \-425) 778-6409 • Toll Free: (800) 552-5957 • E-mail: in1u@landauinc.com 

Sca(lk (Edmonds) Tacoma Portland (Lake Oswego) Spokane 

BZT0104(e)016004 



MONTHLY REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

September 2001 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the August 2001 monthly report to DEQ. 

• Continued implementation of the groundwater interim action in the lower zone at RW-2. 
Approximately 4.65 million gallons of groundwater have been recovered, treated, and discharged. 
Analytical results indicate pentachlorophenol is degraded to nondetectable concentrations or 
concentrations less than the discharge limitations in the effluent. 

• Incorporated client's comments on the Phase 1 Feasibility Study Report for the soil stockpile and 
submitted to DEQ. Received approval of the report from DEQ without additional revisions. 

• Began preparation of the Soil Stockpile Remedial Action Plan. 

• Completed internal review of the Second Quarter 2001 Groundwater Report and Seco.nd Quarter 
2001 Groundwater Interim Action Status Report and provided to client for review. 

• Received and began processing the third quarter 2001 groundwater data. 

• Submitted a Request for Proposal (RFP) to potential bidders to convert the data from the Time Oil 
Northwest Terminal projects to a GIS database format. 

• Evaluated data results, and prepared a technical memorandum providing the results from the vacuum
enhanced pumping tests at upper zo~.recovery wells, HRW-l and RW-l; provided to client for 
review. 

• Completed field work for the Phase II supplemental sampling and the Phase III preliminary 
evaluation. 

• Completed collection of soil samples for the pre-remediation investigation on the east property. 
Preliminary sample results from the fourth round of sampling indicated that the extent of 
contamination around the previously identified soil removal areas has. been defined. 

• Began preparation of the East Property Remedial Action Plan. 

• Removed underground diesel storage tank at the Bell Terminal and collected associated soil samples. 

• Conducted cleaning and closure activities for the main terminal. r 

RESULTS COLLECTED 

• Third quarter 2001 groundwater data and preliminary data from the Phase III preliminary evaluation. 
These data will be provided to DEQ following validation or with the respective reports. 

IOI?lQI S:\sHAREDOCI231100IIMO-RP1\DEQLASTMONTH_RPT.DOC landau Associates 
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PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW-2. Continue 
full-scale treatment and discharge to POTW. 

• Receive response from EPA regarding the export of hazardous material from the United States. 
Receive response from Environment Canada and the British Columbia Ministry of Environment 
regarding the import of the material to Canada. 

• Complete preparation of the Soil Stockpile Remedial Action Plan and provide to client for review. 

• Receive and incorporate client comments on the Second Quarter 2001 Groundwater Report and 
Second Quarter 2001 Groundwater Interim Action Status Report and submit to DEQ. 

• Validate and evaluate data, and begin preparation of Third Quarter 2001 Groundwater Report and 
Third Quarter 2001 Groundwater Interim Action Status Report. 

• Incorporate client's comments on the Vacuum-Enhanced Pumping Test Results at HRW-J and RW-J 
technical memorandum, and provide to DEQ. 

• Receive proposals from potential bidders for conversion of data for the Northwest Terminals projects 
to a GIS database format. Conduct intkiews and make selection for GIS consultant. 

•. Complete preparation of the Remedial Action Plan for the east property and provide to client for 
reView. 

-. Complete field work for the Phase II supplemental sampling and the Phase III preliminary evaluation. 
Begin evaluation of preliminary data. 

• Remove 40 cubic yards of diesel-impacted soil associated with the previously removed underground 
storage tank at the Bell TerminaL Treat and dispose Prepare a report providing the results and submit 
to DEQ. 

• Complete cleaning and closure activities for the main tenninaL 

1019101 S:ISHAREDOCI2311001IMO-R.PnDEQLASTMONTH_RPT,DOC 2 Landau Associates 
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landau 
Associates 

Environmenlal and Geolechnical Services 

November 12, 2001 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

On behalf of Time Oil, attached is the October 2001 monthly report for Time Oil Northwest 

Terminal RIlFS. 

LANDAU ASSOCIATES, INC. 

By: 

~ 
Rebelcah Brooks 
Senior Hydrogeologist 

RB/tam 
11112101 S:\WPR0C\23" TiV' W;M1T.fAX\Moothly RpU,tr-doc 

Enclosure 

cc: Mr. Kevin Murphy, Time Oil Co. 
Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. / 

130 2nd AVENUE SOUTH • EDMOKDS. \VA 98020 
(-1-251 no·M07 • Fax: (425) 778-6409 • Toll Frc~: (800) 552·5957 • [·mail: info@hmdauinc.com 
S¢illtk (!::dmond~) Tacoma Portland d .. ake Oswego) Spokane 

BZT0104(e)016007 



MONTHLY REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

October ioo 1 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the September 2001 monthly report to DEQ. 

• Continued implementation of the groundwater interim action in the lower zone at RW-2. 
Approximately 5.02 million gallons of groundwater have been recovered, treated, and discharged. 
Analytical results indicate pentachlorophenol is degraded to nondetectable concentrations or 
concentrations less than the discharge limitations in the effluent. 

• Completed preparation of the Soil Stockpile Removal Action Plan and provided to client for review. 

• Completed client review of the Second Quarter 2001 Groundwater Report and Second Quarter 2001 
Groundwater Interim Action Status Report and submitted to DEQ. 

• Validated and evaluated data, and began preparation of Third Quarter 2001 Groundwater Report and 
Third Quarter 2001 Groundwater Interim Action Status Report. 

• Completed client review of the Vacuum-Enhanced Pumping Test Results at HRW-J and RW-I 
technical memorandum and provided to DEQ. 

• Evaluated other options for a groundwater interim action in the upper zone. 

• Completed field work for the Phase n supplemental sampling and the Phase III preliminary 
evaluation. 

• Began preparation of a technical memorandum documenting the results of the Pl:tase n supplemental 
sampling event. 

• Began preparation of the Phase III Preliminary Evaluation Report. 

• Collected split soil and groundwater samples with representatives of Schnitzer Investment 
Corporation within the Bell Terminal. 

• Received proposals from potential bidders for conversion of data for the Northwest Termmals 
projects to a GIS database format and conducted interviews with top two selected bidders. 

• Continued preparation of the East Property Remedial Action Plan. 

• Removed 40 cubic yards of diesel-impacted soil associated with the previously removed underground 
storage tank at the Bell Terminal. Treated and disposed at TPS Technologies (Portland). Prepared a 
report providing the results (GeoEngineers) and conducted cHent review. 

• Completed cleaning and closure activities for the main terminal. 

11/12101 S:ISHAREDOCI13II00IIMO·RPTlDEQLASTMONTIl_Rl'T.DOC Landau Associates 
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RESULTS COLLECTED 

• Phase III preliminary evaluation and Phase II supplemental data. Data summary tables, laboratory 
reports, and data validation reports will be provided to DEQ with the respective reports. 

• Preliminary results for the split samples taken with Schnitzer personnel at the Bell Terminal. The 
results will be provided to DEQ following receipt of final results and validation of the data. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW-2. Continue 
full-scale treatment and discharge to POTW. 

• Await response from EPA regarding the export of hazardous material from the United States. Await 
response from Environment Canada and the British Columbia Ministry of Environment regarding the 
import of the material to Canada. . 

• Complete client review of the Soil Stockpile Remedial Action Plan and submit to DEQ (contingent on 
receipt of response from EPA and Environment Canada). 

• Complete preparation of Third Quarter 2001 Groundwater Report and Third Quarter 2001 
Groundwater Interim Action Status Report and provide to client for review. 

• Make selection for GIS consultant ana establish schedule for database conversion. 

• Complete preparation of the East Property Remedial Action Plan and provide to client for review. 
Begin preparation of a contractor scope of work for the remedial action activities_ 

• Receive a copy of previous investigations reported to DEQ by the Schnitzer Corporation for the 
adjacent property from DEQ. 

• Submit report documenting the removal of the underground storage tank and associated soil at the 
Bell Terminal to DEQ. 

II/I:!.IOI S:\$HAREOOCl.131\OOI\MO·R.PTIOEQLASTMONTH_RPT.OOC 2 Landau Associates 
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I'Allandau 
I£:lI Associates 
Environmental and Geotechnical Services 

To: Oregon Dept or Environmental Quality 
2020 SW Fourth Ave. Suite 400 
Portland, OR 97201·4987 

Attn: Mr. Tom Roick 

RE: Time Oil Northwest Terminal 

Date: 

~!D FEB g 6 20fll 

TRANSMITTAL 

February 1, 2001 

Project No.: _2=.:3:...:1:..::0-=-O..:..;1.:.:.1~31.:.-.-______ _ 

Description Copies 

1 
Fourth Quarter 2000 Groundwater Report, Time Oil Northwest Terminal, 
Portland Oregon, February 1, 2001 

Message: 

The above-noted report is provided for your files. 

RB/rgm 
211/01 S:\WPR0CI231\TRANSMIT.FAX\D'EQ2Tm.doc 

Enclosure 

cc: Mr. Kevin Murphy, Time Oil Co. 

LANDAU ASSOCIATES, INC. 

(J,~~ 
llr Rebekah Brooks 

Project Manager 

~ Ms. Patty Dost, Schwabe, Williamson & Wyatt 
"-J Mr. Mike Tischuk, Beazer East, Inc. 

130 2nd Avenue S •• Edmonds. WA 98020 • (425) 778-0907 • Fax (425) 778-6409 

BZT01 04(e)01601 0 
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1.0 INTRODUCTION 

This report provides the results of the fomth quarter 2000 groundwater sampling event, conducted 

as part of the Phase II remedial investigation (RI) at the Time Oil Northwest Terminal in November 2000. 

This report surrrrnarizes groundwater elevation and groundwater quality data, and transinits analytical 

laboratory data packages and the associated data validation report. 

The Time Oil Northwest Terininal is an active .bulk petroleum storage and transfer facility 

currently owned and operated by Time Oil Co. (Time Oil). The facility is located in the industrialized 

Rivergate area of north Portland, Oregon (Figure 1). Quarterly groundwater sampling has· been conducted 

at the facility since April 1997, in accordance with the Phase 1Il1 RemediallnvestigationiFeasibiUty Study 

(RIfFS) work plan (Landau Associates 1996). The general configuration and location of the groundwater 

monitoring points at the terminal are shown on Figure 2. 

Modifications to the groundwater quality sampJing and analysis requirements (Landau Associates 

1998a,b, 1999a, 2000a, 2000b) were approved by the Oregon Department of Environmental Quality 

(DEQ) in letters dated May 15, 1998, May 18, 2000 (DEQ 1998, 2000a), by verbal authorization to 

Rebekah Brooks of Landau Associates on February 12, 1999 (Landau Associates 1999a), and by email on 

August 15,2000 (DEQ 2000b). Modifications implemented since the second quarter 1998 event include: 

• annual sampling of east property wells LW-I01S, LW-I02S, LW-103S, and LW-104S 

• elimination of2-chloroethylvinylether from the volatile anaJyte list 

• reduction of the suite of analyses metals to include only arsenic, chromium, copper, lead, 
nickel, and zinc 

• quarterly analysis of only metals in well K and only chlorinated phenols and metals in well H 

• elimination of PCB analysis 

• annual analysis for major ions; quarterly analysis for chloride and dissolved oxygen. 

Modifications implemented since the ftrst quarter 1999 event include: 

• analysis of polynw;;lear aromatic hydrocarbons (PARs) using analytical techniques that 
provide lower detection limits at upper zone wells LW-2S, LW-7S and LW~101S and at 
lower zone wells GIA, 0, and LW-4D for the first quarter 1999 event only 

• elimination of sampling at well B. 

Modifications implemented since the second quarter 2000 sampling event included elimination of 

dioxinlfuran analyses. During the third quarter 2000 sampling event modifications included reduction of 

sampling frequency of wells H, L, and LW-5S from quarterly to annually. 
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Groundwater level measurements conducted at the terminal for the fourth quarter 2000 event and 

for the previous quarterly events since March 1997 are provided in Appendix A, Table A-I. A record of 

product recovery activities at well LW-llS is provided on Table A-2. Analyses conducted during this 

sampling event for each sampling location are summarized in Table A-3. A summary of groundwater 

quality data for the fourth quarter 2000 event is provided in Tables A-4 and A-5 for the shallow and deep 

wells, respectively. A summary of groundwater quality data for the product sample collected from 

LW-llS is provided in Table A-6. The data validation report for this data is provided in Appendix B. 

Laboratory data packages are provided in Appendix C. 

. As requested by DEQ. a sununary of the quarterly water quality data (detected constituents) since 

March 1997 for the shallow and deep wells is provided on computer diskette in zipped format (attached). 

These tables will be updated for each quarterly event and provided with the quarterly reports. 
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2.0 FOURTH QUARTER 2000 GROUNDWATER SAMPLING EVENT 

The fourth quarter 2000 groundwater sampling event was conducted from November 7.through 

November 10, 2000. The quarterly event included measurement of groundwater levels at all existing 

monitoring wells and well points, recovery wells, and a river gauge established on the south side of the 

dock extending into the Willamette River (Figure 2); measurement of product thickness in wells where a 

sheen was observed; and collection of groundwater quality samples from each of the wells. The fourth 

quarter event included sampling of all monitoring wells in the quarterly sampling program, as agreed 

upon with DEQ, and the two new monitoring wells (LW-17D, -18D) added in August 2000 as outlined in 

the Startup Plan Groundwater Interim Action Report (Landau Associates 2000c). This section presents a 

summary of the results for the groundwater level measurements and groundwater quality sampling, and 

provides an evaluation of groundwater flow and contaminant occurrence and trends. 

2.1 GROUNDWATER LEVEL AND PRODUCT MEASUREMENTS 

Groundwater levels were measured for the fourth quarter 2000 event on November 9,2000. The 

presence of product was also checked in each well. The groundwater measurement locations are shown 

on Figure 2. Groundwate.f level measurements conducted for the quarterly groundwater sampling events 
I 

since March 1997 are/provided in Table A-L Historical (pre-Phase II RI) groundwater level 

measurements conducted from 1993 through 1996 were provided with the first and second quarter 1998 

groundwater reports (Landau Associates 1998a,b) and the Phase II RI Report (Landau Associates 2000b). 

For evaluation purposes, the groundwater level measurements were converted from depth~to

water readings to groundwater elevations using the survey information for each location. At locations 

where product was observed (see Section 2.1.2), the groundwater elevations were adjusted to account for 

the presence of product using the method defined by Lenhard and Parker (1990). The groundwater 

elevations were then contoured using SURFER for Windows. Water level contours interpreted using 

SURFER kriging techniques are considered approximate, and were modified by hand where the contours 

did not appear to represent hydrogeologic conditions based on the current conceptual model at the 

terminal. Groundwater elevation contour maps for the upper and lower water-bearing zones are shown on 

Figures 3 and 4, respectively. 

2.1.1 MEASUREMENT PROCEDURES 

Groundwater levels and product thicknesses were measured using .an electronic oil-w~ter 

interface probe. Measurements were taken from the top of the PVC well casing at a marked survey point, 

or at the north side of the casing and recorded to the nearest 0.01 ft. Measurements in the Willamette 
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River were taken from a surveyed PKnail with washer located on the south side of the dock. Surveyed 

reference elevations for each water level measurement location, obtained by a licensed land surveyor 

(ZTec Engineers, Inc; Portland, Oregon), are shown in Table A-I. 

Water level measurements for the third quarter 2000 event were obtained beginning at about 2.5 

hours past a predicted mean river stage over about a 2-hour period, based on predictions for the St. Johns 

station on the Willamette River. Deep wells closest to the river were measured first, followed by 

measurements in wells with increasing distance from the river. The timing for water level measurements 

was scheduled to estimate a mean water level elevation or elevation minimally influenced by river stage, 

and to reduce the time-dependent variation between wens screened in the same water-bearing zone. The 

timing of the water level measurements was based on average time lag calculations presented in the 

additional groundwater investigation technical memorandum (Landau Associates 1998c), aquifer test 

report (Landau Associates 1999b), and previous quarterly measurements. 

2.1.2 PRODUCT MEASUREMENTS AND PRODUCT RECOVERY 

During the fourth quarter 2000 event, a trace amount of product was noted in shallow wells Q, P, 

and N located within the main tank farm area. Also, about 0.4 ft of product was observed in shallow well 

L W -11 S located down gradient of the fonner PCP mixing area. This is the first occurrence of product in 

LW-llS and in this area. A sample of the product was collected for laboratory analysis. The types of 

analyses and results are discussed in Section 2.2. 

Following the fourth quarter event, the product in well LW-llS was measured and recovered on 

three occasions in November 2000 and nine occasions in December, 2000, as shown on Table A-2. 

Recovery was initially conducted using a disposable or acrylic bailer. On December 8, 2000, 

a hydrocarbon passive recovery canister with a capacity ofO.S L was installed in well LW-llS. During 

this time, product thicknesses were measured up to 0.7 ft and a total of about 8.5 L of product was 

recovered. By late December, no measurable product was observed, and only about 0.1 L of product was 

recovered from the passive system. In January 2001, no product was measured using the oil-water 

interface probe or was recovered in the passive system. The presence of product in L W -11 S will continue 

to be monitored on at least a monthly basis until February 2001. 

The recovered product was collected and retained In appropriately labeled containers in an 

appropriate storage location 'at the Northwest Terminal. 
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2.1.3 UPPER WATER·BEARING ZONE 

Groundwater elevations measured in the shallow wells were used to estimate groundwater flow 

conditions in the upper water-bearing zone. Groundwater elevation contours for the upper zone are 

presented on Figure 3. The contoUrs indicate that groundwater flow in the upper zone across the terminal 

is genera]]y to the south-southwest toward the Willamette River, with a localized shift to the south in an 

area south Cifthe former PCP mixing area. A change in the groundwater flow pattern in the upper zone 

also appears to occur on the east property, such that the groundwater flow direction in this area appears to 

be radial away from an area at the north property boundary near LW-I03S. Groundwater flow patterns 

and direction in the upper zone appear to vary little between the quarterly events. 

2.1.4 LOWER WATER·BEARING ZONE 

Groundwater elevations measured in the deep wells were used to estimate groundwater flow 

conditions in the lower water-bearing zone. Groundwater elevation contours for the lower zone are 

presented. on Figure 4. The contours indicate that groundwater flow in the lower zone generally trends to 

the west-southwest, with variable flow occurring in the area between well J2 and LW-9D, and a small 

depression occurring in the area of LW-14D. Groundwater flow patterns and direction in the lower zone 

vary noticeably between the quarterly events, possibly in response to variability in river stage influence, 

heterogeneity in lower zone aquifer materials, and the influence from pumping at recovery wen RW-2. 

2.2 GROUNDWATER QUALITY 

Groundwater quality samples were collected for the fourth quarter 2000 event on November 7 

through November to, 2000. Eleven shallow wells and eighteen deep wells were sampled. Monitoring 

well L W -9S and L W -lOS were reported as dry and not sampled as part of the fourth quarter 2000 

sampling event. As noted previously, product was observed in well LW-llS for the first time during this 

event. A product sample was collected from the well and analyzed for the following constituents: 

pentachlorophenol (EPA method 8040/8270AF modified), volatileoiganic compounds (EPA method 

8260), and total petroleum hydrocarbons (method NWTPH-HCID). Because of the presence of product. a 

groundwater sample was not analyzed from LW-llS for this event. Except as shown in Table A-3, all 

groundwater samples were analyzed for the following constituents: semi volatile organic compounds 

(EPA method 8270); chlorinated phenols (EPA method 8040); volatile organic compounds (EPA method 

8260); total petroleum hydrocarbons (TPH) for diesel (OTPH-D); six priority pollutant metals (EPA 

methods 601017000 series); chloride (EPA Method 325.2), total dissolved solids (EPA Method 160.1), 

and field parameters (pH, conductivity, dissolved oxygen, turbidity, and temperature). Additionally, TPH 
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for gasoline and the motor oil range (OTPH-G and OTPH-D extended) were analyzed in samples from 

wells Bl, LW-SS, RW-l and RW-2; and ethanol (EPA Method 8015) was analyzed in samples from 

wells Bl, LW-8S, and RW-l. Laboratory analyses were conducted by Analytical Resources, Inc. 

(Seattle, Washington). A summary of analyses conducted for each sampling location is provided in Table 

A-3. 

Analytical results for the fourth quarter 2000 event are provided in Table A-4 for the shallow 

wells, Table A-5 for the deep wells, and Table A-6 for the product sample from LW-llS, and are 

discussed in the following sections. In the summary discussions below, the listed results refer to the 

maximum concentration for a particular constituent where field duplicate results are available, or where 

the same constituent was analyzed by different analytical methods (e.g., methods 8040 and 8270 for 

PCP). 

2.2.1 GRouNDwATER SAMPLING PROCEDURES 

Groundwater samples were collected in the shallow wells using a peristaltic pump attached to 

dedicated polyethylene tubing immediately following purging. The deep wells were sampled with 

disposable bailers, except for RW-2 and the deep sand unit well (LW-12D2) which were purged and 

sampled with a Grundfos pump. The sample from RW-2 was collected using the in-line sampling port for 

the groundwater interim action system.· Wells were purged using a centrifugal purge pump. Purging 

continued until at least three casing volumes of water had been removed and specific conductance and 

temperature had stabilized or until the well purged dry. Four replicate measurements of field parameters 

(pH, specific conductance, dissolved oxygen, turbidity, and temperature) were collected at each well 

during sampling. To prevent degassing during sampling for volatile organic compounds, a pumping rate 

was maintained below about 100 m1lmin. All sampling was conducted in accordance with the Phase IIII 

RIIFS work plan and appropriate provisions of the quality assurance project plan and projeCt l;1ealth and 

safety plan (Landau Associates 1996). A more detailed description of groundwater sampling procedures 

is provided in the draft Phase II RI report submitted to DEQ on April 6, 2000 (Landau Associates 2000b). 

2.2.2 UPPER WATER-BEARING ZONE 

The groundwater quality results from the upper water-bearing zone indicate the following: 

• Except for low arsenic and lead concentrations, analytical results for wells D and LW-1S 
were nondetect. 

• Pentachlorophenol (PCP) was detected at four upper zone wens (LW-2S, LW-4S, LW-13S, 
and RW-l) with concentrations ranging from 1.4 ,..gJL at well LW-13S to 3,400,..gJL at well 
RW-l using EPA method S040. PCP concentrations ranged from 120 Jlg/L to 4,000 Jlg/L for 
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three of four of these wells using method 8270 (Method 8270 analysis was not conducted at 
well LW-13S). 

• Other chlorinated phenol constituents were detected at wells LW-2S, LW-4S, and RW-l 
including: 2,3,4,5-tetrachlorophenol (at concentrations ranging from 1.5 to 161lg/L); 2,3,5,6-
and 2,3,4,6-tetrachlorophenol (at concentrations ranging frolli 4.1 to 640 )1g1L)~ and 
2,4,6-trichlorophenol (detected well RW -1 at 1.1 /-tgIL). 

• Naphthalene, a noncarcinogenic polynuclear aromatic hydrocarbon (PAH), was detected in 
samples from six wells (B1, LW-2S, LW-4S, LW-7S, LW-8S, and 
RW-1) at concentrations ranging from 2.0 to 13 Ilg/L, using method 8270. Naphthalene was 
detected in the same wells at concentrations ranging from 6.6 to 27 )1gIL llsing method 8260. 

• All other semi volatile results were reported as nondetected with the following exceptions: 
phenol [detected in three wells at concentrations ranging from 2.4 (estimated) to 730 /-tgIL]; 
2-methylphenol (2.2 /-tg/L at BI); 4-methylphenol (5.6/-tg/L at Bl and 120 )JgIL at LW-4S); 
benzoic acid (96 /-tgIL at LW-4S); 2,4-dichlorophenol (10 )JgIL at LW-4S); 
2-methylnaphthalene (detected in four wells at concentrations ranging from 1.6 to 5.7 /-tgIL); 
di-n-butylphthalate (2.0 /-tg/L at RW-l); and bis(2-ethylhexyl)phthalate (1.1 /-tgIL at RW-l). 

• Several volatile compounds were detected in the upper zone wells at Jow concentrations, 
including: . 

Chloromethane (2.0 /-tg/L at Bl) 

Acetone (detected in three wells at concentrations ranging from 14 to 49 JlgfL) 

2-Butanol1e ( detected in four wells at concentrations from 7.4 to 110 )JgIL) 

Benzene (detected in four wells with concentrations from 1.0 to 160 /-tgIL) 

.. Toluene (detected in three wells at concentrations ranging from 8.2 to 1,200 )JgIL) 

Ethylbenzene (detected in six wells at concentrations ranging from 8.5 to 100 )1g1L) 

m-, p-, and o-Xylene (detected in six wells at total xylene concentrations ranging from 
2.2 to 480 IlgIL) 

1,3,5-Trimethylbenzene and 1,2,4-trimethylbenzene (detected in six wells at individual 
concentrations ranging from 1.6 to 250 IlgIL) 

Isopropylbenzene and n-propylbenzene (detected in seven wells at· individual 
concentrations ranging from 2.5 to 100 Ilg/L) 

tert-Butylbenzene (4.9 /-tgfL at LW-8S) 

sec-Butylbenzene (detected in five wells at concentrations ranging from 2.6 to 11 )1g1L) 

4-Isopropyltoluene (detected in four wells at concentrations ranging from 1.2 /.tgIL to 8.5 
JlgIL) 
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n-Butylbenzene (detected in four wells at concentrations ranging from 3.2 to 9.5 !lg/L) 

• TPH-diesel range concentrations were detected in six upper zone wells. ranging from 0.32 
mgIL to 19 mgIL. 

• TPH-rnotor oil range was analyzed at wells Bl, n, LW-4S, LW-SS, and RW-1, and reported 
at nondetected concentrations for these locations. 

• TPH-gasoline range was analyzed at wells Bl, LW-8S, and RW-l at reported concentrations 
ranging from 3.9 to 9.9 mgIL. 

• At least one priority pollutant metal was detected in each upper zone well as fonows: 

Arsenic (detected in all wells where analyzed, except well K), at concentrations ranging 
from 0.006 to 0.022 mgIL) 

Chromium (detected only inRW-l at 0.015 mgIL) 

Copper [detected in five wells at concentrations ranging from 0.004 (estimated) to 0.081 
mgIL] 

Lead (detected in seven wells with concentrations ranging from 0.001 to 0.006 mg/L) 

Nickel (detected in two wells, K and RW-l, at 0.03 and 0.01 mgIL respectively) 

Zinc (detected in six wells at concentrations ranging from 0.009 to 0.054 mg/L). 

• Ethanol was reported as nondetect at the three upper zone wells sampled for this analysis (BI, 
LW-8S, RW-3). 

The analytical results from the upper zone wells indicate that the highest concentrations of PCP in 

the upper zone during the fourth quarter 2000 event were observed in well RW -1 (4,000 !lg/L by method 

8270). As shown on Figure 5, PCP concentrations increased significantly in well LW-4S between 

February and August 2000; however during this sampling event, PCP concentrations decreased to below 

the concentrations seen during the second and third quarter 2000 sampling events. PCP concentrations 

have also decreased in RW-l since the high concentration observed during the second quarter 2000 

sampling event (May 2000), as shown on Figure 6. The PCP concentration at well LW-2S (1500 flg/L by 

method 8270), the upper zone well located within the former PCP mixing area, increased slightly since 

the previous quarter. but remains relatively low in comparison to concentrations observed at this location 

in 1998-99 (Figure 7). The most elevated concentrations of other semivolatile compounds (naphthalene 

and 2-methylnaphthalene) were detected in well LW-4S .. The most elevated concentrations of volatile 

compounds were generally observed at wells Bl, LW-4S and LW-SS. The most elevated concentrations 

of metal constituents were generally detected in wells Bl, K LW-2S. LW-SS, and RW-l. The most 

elevated concentrations ofTPHcompounds were observed at wells LW-4S and RW-l. 
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In addition to the groundwater samples collected in the upper water-bearing zone, a sample of the 

product in well LW-llS was analyzed. The results indicated a concentration of 3,200 mg/kg PCP. 

Detected volatile organic compounds included: toluene (120 rug/kg), ethylbenzene (1,400 rug/kg); total 

xylenes (5,500 mg/kg); 1,3,5-trimethylbenzene (4,300 llig/kg); 1,2,4-trimethylbenzene (13,000 mg/kg); 

isopropylbenzene 0,000 mglkg); n-propylbenzene (2,200 mglkg); sec-butylbenzene (1,000 mg/kg); 

4-isopropyhtoluene (1,200 mglkg); n-butylbenzene (1,700 mglkg); and naphthalene (640 mglkg). Iri 

addition, the product sample was analyzed for TPHusing method NWTPH-HCID. In addition, the 

product sample was analyzed for TPH using method NWTPH-HCID. According to the laboratory, the 

sample's chromatographic pattern appears to be that of a middle distillate mixture (e.g., mineral spirits), 

rather than discrete gas, diesel, or motor oil range hydrocarbons. Because of knowledge about prior ~se at 

the terminal, the laboratory ran the sample against a mineral spirits standard using a single point 

calibration. A concentration for the mineral spirit range was estimated at 55 percent. This value is an 

estimate because the original product is not available for comparison as a standard, and use of the. single 

point calibration is less accurate than the multipoint calibration required by the method. 

2.2.3 LOWER WATER~BEARING ZONE 

The groundwater quality results from the lower water-bearing zone indicate the following: 

• Except for some low metal concentrations, diesel range hydrocarbons and a low level 
detection of bis(2-ethylhexyl)phthalate at well L W -lOD, analytical results for wells B2., 12, 
LW-ID, LW-9D and LW-lOD were nondetect. 

• PCP was only detected at RW-2 in the lower zone at a concentration of 45 Mg/L using EPA 
method 8040 or 95 ~g/L using EPA method 8270. Groundwater from wells 
L W -17D and L W -18D was also analyzed for PCP and was reported as nondetect at both 
locations. 

• Other chlorinated phenols were detected in well RW -2 as follows: 2,3,5,6- and 2,3,4,6-
tetrachloropheriol (3.6 ~glL); 2,3,4,5-tetrachlorophenol (1.3 Jlg/L); and 2,4,5-trichlorophenol 
(1.1 ~g/L). 

• Naphthalene was detected in two lower zone wells (LW-4D and RW-2) at concentrations of 
5.4 and 14 Mg/L, respectively using method 8270 and at concentrations of 12 and 25 ~g/L, 
respectively, using method 8260. 

• Other semivolatile results were reported as nondetect for lower zone wells with the following 
exceptions: 

Phenol (detected in wells Rand RW -2 at concentrations of 6.4 and 97 ~glL, respectively) 

4-Methylphenol (detected in well RW-2 at 18 ~g/L) 
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Benzoic acid (detected at well RW-2 at 22 ~g/L) 

2-Methylnaphthalene (detected in three wells at concentrations ranging from 4.1 to 
32 ~g/L) 

Dimethylphthalate (detected in well L W -6D at 2.1 Ilg/L) 

Acenaphthene (detected at well 0 at 1.8 !lgIL) 

Diethylphthalate (detected in well LW-6D at 2.0 ~gIL) 

Fluorene (detected in well 0 at a concentration of 3.5 ~gIL) 

Di-n-butylphthalate (detected in well LW-4D at a concentrations of 2.2 ~gfL) 

Bis(2-ethylhexyI)phthalate (detected in well 0 at 2.2 ~gIL and well LW-lOD at 2.7 J.lg/L) 

• Several volatile compounds were detected at low concentrations, including: 

Acetone (detected in five wells at concentrations ranging from 11 to 20 /lgfL) 

2-Butanone (detected in four wells at concentrations ranging from 8.4 to 30 Ilg/L) 

Benzene (detected in three wells with concentrations ranging from 2.7 to 77 f!g/L) 

Toluene (detected in three wells at concentrations ranging from 1.5 /lgIL to 3.6IlgIL) 

Ethylbenzene (detected in wells LW-4D and RW-2 at concentrations of 1.3 and 291lg/L, 
respectively) 

m-, p-, and o-Xylene (detected in five wells, at total xylene concentrations ranging from 
1.0 to 96 Ilg/L) 

1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene (at least one of the compounds 
detected in five wells at individual concentrations ranging from 1.4 to 240 flgIL) 

Isopropylbenzene and n-propylbenzene (at least one of the compounds detected in eight 
wells at individual concentrations ranging from 1.3 to 140 f!g/L) 

tert-Butylbenzene (detected in four wells at concentrations ranging from 2.1 to 3.7 IlgIL) 

sec-Butylbenzene (detected in eight wells at concentrations ranging from 1.6 to 19 f!gIL) 

4-IsopropyltoJuene (detected in wells LW-12Dl and RW-2 at concentrations of 1.6 and 
7.61lg/L, respectively) . 

n-Butylbenzene (detected in five weBs at concentrations ranging from 1.5 to 12 flgIL). 

• TPH-diesel range concentrations were detected in seven lower zone wells at concentrations 
ranging from 0.40 to 5.4 mgIL. 

211101 S:\WPROC123J\OQl\J 31\4QOOGW _RPT.DOC LANDAU ASSOCIATES 

2-8 

BZT0104(e)016023 



• TPH-gasoline was analyzed only at RW -2 and detected at a concentration of 5.0 mgIL. 

• At least one priority pollutant metal was detected in each lower zone well tested, as follows: 

Arsenic(detected in all lower zone wells tested, ranging at concentrations from 0.005 to 
0.033 mg/L) . ' 

Chromium (detected in four wells, at concentrations ranging from 0.010 to 0.016 mgIL) 

- Copper (detected in all lower zone wells, except B2 and 12, at concentrations ranging 
from 0.002 to 0.018 (estimated) mgIL) 

Lead (detected in eight wells at concentrations ranging from 0.001 to 0.008 mgIL) 

Nickel (detected in well LW-llD at a concentration of 0.01 mgIL) 

Zinc (detected in all lower zone wells, except B2 and 12, ranging at concentrations from 
0.007 to 0.122 mgIL). 

The analytical results from the lower zone wells indicate that PCP was only detected in well 

RW-2 (45 MgIL by method 8040 and 95 Ilg/L by method 8270) during the fourth quarter 2000 event. PCP 

concentrations at wells LW-4D, LW-llD, LW-12Dl, and GIA continue to remain at near or below 

detection limits after decreasing from elevated levels in mid to late-1999 (late 1997 for GIA). The most 

elevated concentrations of semivolatile (naphthalene and 2-methylnaphthalene) compounds were 

observed iti well RW~2. The most elevated concentrations of most volatile compounds were observed in 

wells R, GIA, LW-4D and RW-2. The most elevated concentrations of metals were detected in wells 

OIA, LW-llD, and RW-2. 

2.2.4 'DEEP SAND UNIT 

Well LW-12D2 is the only well currently installed in the deep sand unit underlying the lower 

water-bearing zone. Only two detections were noted in well LW-12D2: arsenic at 0.020 mgIL and 

copper at 0.004 mgIL. 

2.2.5 WATER LEVEL AND CONTAMINANT TRENDS 

Water levels and concentrations of selected constituents were evaluated by generating time versus 

groundwater elevation and time versus concentration plots for the Phase II RI quarterly events. Plots of 

water levels and PCP concentrations (EPA method. 8270) versus time for nested wells L W -4S and 

LW-4D, lower zone wells GIA and RW~2, and upper zone wells RW-l, LW-2S, and LW-llS are 

provided on Figures 5 through to. 
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The upper zone well plots indicate that water levels show typical seasonal fluctuations with 

seasonal lows during the fall months (October-November) and seasonal highs during the winter and early 

spring months (January-March). Figure 7 shows PCP concentrations in the upper water-bearing zone 

moderately foHowing the water levels in that zone over time in well L W -2S. Figures 5 and 6 "indicate that 

no correlation is apparent between the two in LW4S and RW-l. ill the lower water-bearing zone, water 

levels trend similarly with seasonal fluctuations in the Willamette River, as shown by the plot of 

groundwater elevations at GIA with river stage on Figure 8; however, there appears to be no correlation 

between PCP concentrations and groundwater elevations (Figures 5, 10, and 12). 

As discussed previously, product was observed in well LW-llS for the fIrst time during this 

sampling event. As shown on Figure 9, the occurrence of product in this well corresponds to the lowest 

groundwater elevation measured at this location since its installation in 1997. PCP concentrations within 

the previously defIned PCP plume area in the upper zone at L W -2S continue to remain at lower 

concentrations than observed in 1998-99. PCP concentrations in the downgradient part of the plume area 

at wells RW~1 and LW4S decreased since the last quarterly event, although there was a general increase 

in PCP concentrations during the prior two events at these locations. The PCP concentration at the 

downgradient edge of the plume at LW-13S increased slightly from 0.89 to 1.4 J.1g/L. These 

concentration trends indicate that plume movement in the upper zone appears to have stabilized since the 

last sampling event. Upper zone wells LW-IOS (located at the south property boundary) and well LW-9S 

(located between the PCP plume extent and the Willamette River) continue to be dry. 

ill the lower zone, PCP was only detected at RW-2 during this event. PCP concentrations at this 

well are lower than the previous sampling event, but have fluctuated between about 50 to 700 J.1g/L over 

the last year (Figure 10). 

Concentrations of other constituents (2,3,4,6 and 2,3,5,6-tetrachlorophenol, total xylenes, and 

naphthalene) over the quarterly sampling periods were plotted over time with PCP at wells LW-2S and 

LW-4D (Figures 11 and 12). The fourth quarter 2000 data continue similar trends as discussed in 

previous quarterly reports for these wells, with one exception: total xylenes concentrations at well LW-4D 

decreased more significantly this quarter than the other constituents, even though decreases were also 

observed for the other constituents (Figure 12). Contaminant trends will continue to be evaluated for 

future quarterly events; a more detailed evaluation was presented in the Phase II RI report (Landau 

Associates 2000b). 
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3.0 FUTURE GROUNDWATER TASKS 

The first quarter 2001 event is cUiTently scheduled for February 12-16, 2001. The groundwater 

analytical program for the first quarter 2001 will be the annual event that includes the sampling of the east 

property wells, plus additional sampling of groundwater interim action wells LW-14D, LW-17D, and 

LW-18D. The results of the first quarter 2001 event will be provided in the First Quarter 2001 

Groundwater Report. 
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4~O USE OF THIS REPORT 

This qualterlyreport has been prepared by Landau Associates for the exclusive use of Time Oil 

Co. for specific application to the Northwest Terminal. Services for this project were conducted in 

accordance with the Environmental Services Contract between Time Oil Co. and Landau Associates, Inc. 

Landau Associates has performed our services in accordance with generally accepted engineering and 

consulting standards for environmental work in effect at the time and locality services were performed. 

The reuse of information, conclusions, arid recommendations provided herein by Time Oil Co. or others 

in connection with any site other than the Northwest Terminal without Landau Associates written 

permission shall be at the sale ri~k of Time Oil Co. and without liability to Landau Associates. 

This document was prepared under the supervision and direction of the following key staff. 
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LANDAU ASSOCIATES, INC. 

By: 

r£/~Or--1 ;eb:kah Broo'~ ~ 
Project Manager 

!;?;undt1~ 
fie Christy 1. Johnson 

Senior Staff Engineer 
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Well Date Time 

Shallow Wells: 
. B' 03/25/97 

B* 03/31/97 
S* 07/16/97 08:30 
S* 10/21/97 16:35 
B" 01/27/98 12:15 
B" 05/18/98 17:56 
B* 08117198 11:02 
B* 11/13/98 10:24 
B* 02116199 13:36 
S* 05/18/99 15:52 
S* 09/21/99 12:21 
S' 12106199 14:37 
B' 02116/00 10:57 
B* 05/23/00 17:31 
B' OS/29/00 14:23 
S· 11/09/00 13:31 

B1 03/25/97 10:48 
Bl 03/31/97 
B1 07116197 07:49 
Bl 10/21/97 16:33 
Bl 01/27/98 12:10 
B1 05/18/98 17:55 
B1 08117198 11 :04 
Bl 11/13/98 10:21 
B1 02116199 13:33 
81 05/18/99 15:51 
81 09/21/99 12:19 
81 12106199 14:38 
81 02116/00 10:55 
81 05/23/00 17:32 
81 08/29100 14:22 
B1 11109/00 13:30 

C* 03.125/97 12:32 
C' 03131/97 11:38 
C* 07116/97 OS:47 
C* 10/21/97 15:15 
C' 01127/98 13:41 
C' 05118198 18:0S 
C' OSI17/98 11 :11 
C' 11113/98 10:36 
C' 02116199 13:58 
C' 05118/99 16:04 
C' 09121/99 12:44 
C* 1.2106/99 14:50 
C' 02116/00 09:51 
C' OS/23100 17:55 
C· 08/29/00 14:33 
C· 11/09/00 13:47 

D 03125/97 12:25 
D 03131/97 11:31 
D 07/16/97 08:35 
D 10121/97 17:10 
D 01/27/98 13:31 
D 0511S/98 17:36 
D 08117198 10:57 
D 11/13198 09:05 
D 02'16/99 13:45 
D 05118/99 15:59 
D 09/21199 12:37 
D 12106199 14:46 
D 02116/00 09:55 
D 05/23/00 12;56 
D 08/29/00 14;35 
D 11/09/00 13:43 

TABLEA-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation lNAPl 
Elevation (ft).{a) (ft) (b) (ft) (c) Thickness (ft) NOTES 

29.04 NM NM Couldn1 remove eap 
2904 NM NM Couldn't remove eap 
29.04 11.02 18.02 
29.04 13.39 15.65 
29.04 11.53 17.51 
29.04 12.51 16;53 
29.D4 14.40 14.64 
29.04 14.38 14.66 
29.04 9.69 19.35 
29.04 11.72 17.32 
29.04 15.18 13.86 
29.04 13.00 16.04 
29.04 11.84 17.20 
29.04 13.22 15.82 
29.04 15.32 13.72 
29.04 15.29 13.75 

29.74 Couldn't remove cap 
29.74 Couldn't remove cap 
29.74 11.01 18.73 
29.74 13.56 16.18 
29.74 11.68 18.06 
29.74 12.76 16.98 
29.74 14.15 15.59 
29.74 15.05 14.69 
29.74 9.59 20.15 
29.74 11.79 17.95 
29.74 14.63 15.11 
29.74 14.25 15.49 
29.74 12.20 17.54 
29.74 13.25 16.49 
29.74 14.93 14.81 
29.74 15.56 14.18 

28.89 5.56 23.33 
28.S9 6.16 22.73 
2S.S9 8.28 20.61 
28.S9 10.00 18.89 
2S.S9 7.ge 20.91 
28.S9 9.54 19.35 
28.89 dry 
2S.S9 10.36 18.53 
28.89 5,91 22.98 
28.89 7.90 20.99 
28.89 dry 
28.89 9.82 Water in endeap 
28.89 B.78 20.11 
28.89 dry 
28.89 dry 
28.89 9.94 18.95 Dry? 

30.04 8.32 21.72 
30.04 8.66 21.3S 
30.04 10.45 19.59 
30.04 13.27 16.77 . 
30.Q4 10.72 19.32 
30.04 12.23 17.81 
30.04 13.83 16.21 
30.04 15.01 15.03 
30.04 8.50 21.54 
30.04 11.00 19.04 
30.04 14.41 15.63 
30.04 14.04 16.00 
30.04 11.50 18.54 
30.04 12.74 17.30 
30,04 14.70 15.34 
30,04 15.49 14.55 
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WeJl Date Time 

F' 08118/98 08:10 

G" 03/25197 11:57 
G" 03131/97 09:13 
G' 07116197 07:37 
G~ 10/21197 16:20 
G' 01/27198 11:49 
G' 05118198 17:30 
G~ 08/1,7198 11:06 
G' 11113198 09:53 
G' 02116/99 13:14 
G" 05118/99 14:50 
G' 09121/99 11:30 
G' 12106199 14:07 
G' 02116/00 10:19 
G" OS/23100 16:33 
G' 08/29/00 13:18 
G' 11/09100 12:30 

H 03/31/97 11:51 
H 07/16r97 08:44 
H 10/21197 17:45 
H 01/27198 13:45 
H 05/18/98 17:50 
H 08/17198 09:15 
H 11113/98 10:54 
H 02116/99 13:50 
H 05/18/99 15:41 
H 09/21199 12;15 
H 12106199 15:13 
H 02116/00 10:52 
H 05/23100 17:20 
H 08/29100 14:06 
H 11/09rOO 13:23 

J1 03/25/97 12:15 
J1 03131/97 11:19 
J1 07116r97 OB:22 
Jl 10121197 16:58 
J1 01/27/98 13:15 
J1 05/1819B 18:01 
J1 OB/17/9B 11:00 
J1 11113/98 10:30 
J1 02116199 13:37 
J1 05118/99 15:46 
J1 09121/99 12:28 
J1 12106199 15:07 
J1 02l16tOO 11:05 
J1 05123/00 17:27 
J1 08/29/00 14:14 
J1 11/09100 13:25 

K 03/25/97 12:08 
K 03/31/97 09:32 
K 07/16/97 08:00 
K tO/21/97 16:45 
K 01/27198 12:37 
K 05/18198 17:52 
K 06/17198 10:50 
K 11113/98 10:14 
K 02116199 13:55 
K 05118199 15;30 
K 09121/99 12:08 
K 12106199 14:32 
K 02116/00 10:48 
K 05/23100 17:12 
K 08/29/00 13:56 

TABLEA-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevalion LNAPL 
Elevation (It) (al (It) (b) (ff) (c) Thickness (It) NOTES 

NA 14.77 NA 

30.24 14.49 15.75 
30.24 14.01 16.23 
30.24 14.30 15.94 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 
30.24 dry 

27.08 5.42 21.66 
27.08 7.29 19.79 
27.08 10.08 17.00 
27.08 7.56 19.52 
27.08 9.06 18.02 
27.08 10.68 16.40 
27.06 11.84 15.24 
27.08 5.35 21.73 
27.08 7.78 19.30 
27.08 11.23 15.85 
27.08 10.91 16.17 
27.08 8.28 18.80 
27.08 9.48 17.60 
27.08 11.55 15.53 
27.08 12.34 14.74 

29.70 8.78 20.92 Orangalbrown algae 
29.70 9.02 20.68 
29.70 10.49 19.21 
29.70 13.10 18.60 
29.70 11.03 18.67 
29.70 12.27 17.43 
29.70 13.78 15.92 
29.70 14.77 14.93 
29.70 8.91 20.79 
29.70 11.19 18.51 
29.70 14.36 15.34 
29.70 13.95 15.75 
29.70 11.67 18.03 
29.70 12.78 16.92 
29.70 14.58 15.12 
29.70 15.30 14.40 

29.42 8.20 21.22 
29.42 8.46 20.96 
29.42 10.03 19.39 
29.42 12.71 16.71 
29.42 10.46 18.96 
29.42 11.77 17.65 
29.42 13.34 16.08 
29.42 14.30 15.12 
29.42 8.41 21.01 
29.42 10.66 18.74 
29.42 13.91 15.51 
29.42 13.44 15.98 
29.42 11.15 18.27 
29.42 12.25 17.17 
29.42 14.16 15.26 
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Well Date 

K 11/09100 

L 03/25/97 
L 03/31/97 
L 07/16/97 
L 10/21/97 
L 01/27/98 
L 05/18/98 
L 08/17198 
L 11/13198 
L 02116/99 
L 05/18/99 
L 09/21/99 
L 12106199 
L 02116100 
L 05123100 
L 08/29100 
L 11/09100 

N 03/25197 
N 03131197 
N, 07116197 
N 10121197 
N 10123197 
N 01/27198 
N 05/18/98 
N 08/17/98 
N 11/13/98 
N 02116199, 
N 05/18/99 
N 09/21/99 
N 12106199 
N 02116/00 
N 05/23/00 
N 08/29/00 
N 11/09/00 

P 03/25/97 
P 03/31/97 
p 07/16/97 
p 10/21/97 
p 10/23/97 
p 01/27/98 
P 05/18/98 
P 08/17198 
p 11113/98 
p 02116/99 
p 05/18/99 
p 09/21/99 
P 12106199 
P 02116100 
P 05/23100 
p 08/29100 
P 11/09100 

Q 03{25/97 
Q 03{31 197 
Q 07{16/97 
Q 1 0{21 197 
Q 10/23/97 
Q 01/27/98 
Q 05/18/98 
Q 08/17/98 
Q 1.1/13/98 
Q 02116/99 
Q 05/18/99 
Q 09/21/99 
Q 12106199 

Time 

13:16 

12:35 
11:40 
08:49 
15:18 
13:39 
18:07 
11:1.0 
10:35 
13:57 
16:03 
12:43 
14:49 
09:49 
17:54 
14:32 
13:46 

11:48 
08:59 
07:20 
16:09 
17:20 
11 :13 
17:20 
10:40 
09:48 
12:55 
14:47 
11:23 
14:00 
10:10 
16:24 
13:07 
12:26 

TABlEA-1 
SUMMARY OF WATERLEVEl MEASUREME'NTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 -AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Elevation (ftl.{al (ft) (b) , (ft) (c) Thickness (ft) NOTES, 

29.42 14,84 ' 14,58 

28,10 4,98 23,12 
28,10 5,24 22,86 
28,10 7 .. 50 20,60 
28,10 9,55 18.55 
28,10 6.45 21,65 
28,10 9.21 18,89 
28,10 11,59 16,51 
28,10 13,02 15,06 
28,10 4,78 ' 23,32 
28,10 7,62 20.48 
28,10 12,30 15,80 
28,10 9,51 18,59 
28,10 7,13 20,97 
28,10 9,11 18,99 
28,10 12,66 15.44 
28,10 13,56 14,54 

31.40 14,05 17,35 ---
31.40 14,26 17,14 Hydrocarbon odor, product 
31.40 16,03 16,33 1,20 Light brown [;()Ior;thick coating on probe 
31.40 16.46 14,94 No product - strong petroleum odor 
31.40 16.48 14,92 No product - strong petroleum odor 
31.40 15,01 1641 0,02 
31.40 16,39 15,06 0,06 
31.40 17,16 14,.26 0,02 Thin coat of thick product 
31.40 17,83 13.58 0,01 
31.40 14,09 17,53 0.27 Strong petroleUm odor 
31.40 15,79 15,64 0,04 
31.40 17,39 14,02 0.01 
31.40 16,57 14.83 
31.40 15,69 15,71 
31.40 16.42 14,9B Strong petroleum odor, no product 
31AO 17,61 13,79 No product measured 
31.40 18:23 13,19 0,03 

11 :45, 29:96 12,88 17.08 
08:55 29,96 12,94 17,02 Hydrocarbon odor. product 
07:15 29.96 14,02 16,08 0,17 Ugh! coaling on probe; light brown color 
16:05 29,96 15,23 14.73 No prodllct'- strong petroleum odor 
17:25 29.96 15,21 14,75 No prodllct - sirong petroleum odor 
11:09 29.96 13,87 16,09 
17:18 29,96 13,08 16,88 Trace of product on probe 
10:37 29,96 15,82 14,15 0.01 Sheen on probe, strong petroleum odor 
09:46 29.96 16,63 13,37 0,05 Strong gasoline odor 
12:52 29.96 12,91 17,10 0,06 Strong petroleum odor 
14:43 29,96 14,68 15,38 0,13 
11:20 29,96 16,08 13,89 0.D1 
13:55 29,96 15.41 14,55 
10:08 29,96 14.51 15.45 
16:21 29.96 15,15 14,81 Trace of product on surface 
13:04 29,96 16.26 13,71 0,01 
12:24 29,96 16.98 13,00 0,03 

11:42 30.36 13,55 16.81 
08:52 30,36 13,54 16:82 Hydrocarbon odor 
07:10 30,36 14,55 15,83 0.02 Ught coating on probe: light brown color 
16:04 30,36 15,70 14,66 No product - strong petroleum odor 
17;29 30,36 15,69 14,67 No product - strong petroleum odor 
11:05 30,36 14.48 15,88 
17:16 30,36 15,58 14,78 
10:35 30,36 16,27 14,09 Slight sheen on probe; no product, strong petroleum odor 
09:44 30,36 17,01 13,36 0,01 Strong gasoline'odor 
12:49 30,36 13,61 16,76 0.01 . Strong petroleum odor 
14:40 30,36 15,13 15,23 Strong odor when cap removed 
11:17 30,36 16,51 13,85 
13:53 30,36 15,88 14,48 
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Well Date Time 

Q 02116/00 10:06 
Q 05/23/00 16;19 
Q 08/29/00 13;01 
Q 11/09/00 12;23 

lW1S 03/31/97 11:12 
LW1S 07/16/97 08:15 
lW1S 10/21/97 16;53 
LW1S 01/27/98 13:00 
LW1S 05118/98 17:40 
LW1S OB/17/98 10:54 
LW1S 11/13/98 10:02 
lW1S 02116/99 13:24 
LW1S 05/18/99 15:38 
LW1S 09/21/99 12:10 
LW1S 12106199 14;33 
lW1S 02116100 10:50 
lW1S OS/23100 17;18 
lW1S 08129100 13;58 
LW1S 11/09100 13:17 

LW2S 03/25/97 12:22 
LW2S 03/31/97 11:27 
LW2S 07/16/97 08:33 
LW2S 10/21/97 17;04 
LW2S 01/27/98 13;25 
LW2S 05/18/98 18;02 
LW2S 08/17198 10;56 
LW2S 11113/98 10:32 
LW2S 02/16/99 13:42 
LW2S 05118/99 15:45 
LW2S 09121/99 12:34 
LW2S 12106/99 15:11 
LW2S 02116/00 10:38 
lW2S 05123/00 17:24 
LW2S 08/29/00 14:12 
LW2S 11109/00 13:04 

lW4S 03131/97 09:20 
LW4S 07/16197 07:40 
LW4S 10121/97 16:25 
lW4S 01127/98 12:00 
LW4$ OS/1B/98 17:32 
LW4$ 08/17/98 11:07 
LW4$ 11/13198 09:56 
LW4$ 02116/99 13:16 
LW4S 0511B/99 15:03 
LW4S 09121/99 11:44 
LW4S 12/06/99 14:19 
LW4S 02116/00 10:31 
LW4S 05123/00 16:55 
LW4S 08129/00 13:39 
LW4S 11/09/00 12:53 

LW5S 03125/97 12:29 
lW5S 03131/97 11:35 
LW5S 07116/97 08:53 
LW5S· 10121/97 15:16 
LW5S 01/27/98 13:36 
lW5S 05118/98 18:05 
LW5S 08117198 11:09 
LW5S 11/13/98 10:38 
LW5S 02116/99 13:16 
LW5S OSI18/99 16:01 
LW5S 09/21199 12:40 
LW5S 12106/99 14:47 
LW5S 02116/00 09:56 
LW5S 05123/00 17:51 

TABLEA-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation lNAPl 
Elevation (It) (a) (It) (b) (It) (c) Thickness (It) NOTES 

SO.S6 15.02 15.34 Film of product 
30.36 15.64 14.72 Strong petroleum odor, no proouct 
30.36 16.69 13.67 
30.36 17.50 12.86 Small film of product 

27.96 6.65 21.31 
27.96 8.34 19.62 
27.96 11.02 16.94 
27.96 8.75 19.21 
27.96 9.15 18.B1 
27.96 11.67 16.29 
27.96 12.76 15.20 
27.96 6.60 21.36 
27.96 8.92 19.04 
27.96 12.20 15.76 
27.96 11.86 16.10 
27.96 9.42 1B.54 
27.96 10.52 17.44 
27.96 12.51 15.45 
27.96 13.26 14.70 

29.56 806 21.50 
29.56 8.34 21.22 
29.56 10.05 19.51 
29.56 12.77 16.79 
29.S6 10.39 19.17 
29.56 11.78 17.78 
29.56 13.38 16.18 
29.S6 14.47 1S.09 
29.56 8.27 21.29 
29.56 10.63 18.93 
29.56 13.95 15.61 
29.56 13.54 16.02 
29.56 11.08 18,48 
29.56 12.29 17.27 
29.56 14.23 15.33 
29.56 1S.00 14.56 

30.26 12.77 17.49 
30.26 14.66 15.60 
30.26 16.88 13.38 
30.26 15.13 15.13 
30.26 16.08 14.18 
30.26 17.30 12.96 

'30.26 17.96 12.30 
30.26 13.10 17.16 
30.26 15.43 14.83 
30.26 17.61 12.65 
30.26 17.08 13.18 
30.26 15.84 14.42 
30.26 16.71 13.55 
30.26 17.78· 12.48 
30.26 18.17 12.09 

30.79 10.57 20.22 
30.79 10.84 19.95 
30.79 12.29 18.50 
30.79 15.00 15.79 
30.79 12.90 17.89 
30.79 14.19 16.60 
30.79 15.54 15.25 
30.79 16.55 14.24 
30.79 10.59 20.20 
30.79 13.12 17.67 
30.79 16.00 14.79 
30.79 15.64 15.15 
30.79 13.54 17.25 
30.79 14.80 15.99 
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Well Date 

LW5S 08/29/00 
LW5S 11/09/00 

LW7S 03/31197 
LW7S 07/16197 
LW7S 10/21/97 
LW7S 01/27/98 
LW7S 05118198 
LW7S 08/17/98 
LW7S 11/13/98 
LW7S 02116199 
LW7S 05118199 
LW7S 09/21/99 
LW7S 12106/99 
LW7S 02116/00 
LW7S OS/23100 
LW7S 08/29100 
LW7S llf09/00 

LW8S 05118199 
LW6S 09/21199 
LW6S 12106199 
LW8S 02/16100 
LWBS 05/23100 
LWBS 06(29100 
LW8S 11(09100 

LW9S 05/18/99 
LW9S 09/21/99 
LW9S 12106199 
LW9S 02116100 
LW9S 05/23/00 
LW9S 08/29100 
LW9S 11/09100 

LW10S 05118199 
LW10S 09/21/99 
LW10S 12106199 
LW10S 02116/00 
LW10S 05/23/00 
LW10S 08/29100 
LW10S 11/09100 

LW11S 05(18199 
LW11S 09/21/99 
LW11S 12106199 
LW11S 02116/00 
LW11S 05/23/00 
LW11S 08/29/00 
LW11S 11/09/00 

LW13S OS/23/00 
LW13S 08/29/00 
LW13S 11/09/00 

LW101S 03131/97 
LW1.o1S 07116/97 
LW101S 10/21/97 
LW101S 01/27/98 . 
LW101S 05/18/98 
LW101S 08/17/98 
LW101S 11113/98 
LW101S 02116199 
LW101S 05118199 
LW101S 09/21199 
LW101S 12106{99 
LW101S 02l16{00 
LW101S 05{23{00 

Time 

14:37 
13:45 

11:05 
08:05 
16:45 
12:47 
17:48 

TABLE A~1 
SUMMARY OF WATER LEVEL MEASUREMENTS . 

QUARTERLY SAMPLING EVENTS, MARCH.1997 - AUGUST 2000 
TIME Oil NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Elevation (ff) (a) (It) (b) (It) (c) Thickness (ff) NOTES 

30.79 16.35 14.44 
30.79 16.98 13.81 

28.10 6.75 21.35 
28.10 8.62 19.48 
28.10 11.26 16.84 
28.10 8.85 19.25 
28.10 10.34 17.76 

10:48' 28.10 11.85 16.25 
10:12 28.10 12.90 15.20 Strong gasoline odor 
13:53 28.10 6.81 21.29 
15:23 28.10 9.14 18.96 
12:03 28.10 12.37 15.73 
14:27 .28.10 12.00 16.10 
10:46 28.10 9.60 18.50 
17:09 28.10 10.70 17.40 
13:53 28.10 12.64 15.46 
13:14 28.10 13.36 14.74 

14:55 31.28 14.84 16.44 
12:24 31.28 16.94 14.34 
14:40 31.28 16:63 14.65 
10:16 31.28 15.18 16.10 
17:42 31.28 15.88 15.40 
14:26 31.28 17.06 14.22 
13:32 31.28 17.55 13.73 

.14:57 31:04 19.58 11.46 Water level appears to be more representative of tower z( 

11:36 31.04 dry 
14:13 31.04 19.64 Water in endcap 
10:24 31.04 19.59' Water in endcap 
16:39 31.04 dry 
13:28 31.04 dry 
12:42 31.04 dry 

14:59 30.75 17.24 13.51 
11:38 30.75 19.13 11.62 
14:14 30.75 18.54 12.21 
10:26 30.75 17.62 13.13 
16:41 30.75 18.25 12.50 
13:30 30,75 dry 
12:45 30.75 dry 

15:10 29.10 11.47 11,63 
11:51 29.10 14.23 14.87 
15:05 29.1.0 14.00 15.10 
11:01 29.10 11.94 17.16 
11:01 29.10 13.01 16.09 
14:55 29.10 14.51 14.59 
13:36 29.10 15.48 13.92 0.37 Firs! occurrence of product in well. 

16:51 30.17 17.23 12.94 
13:37 30:17 18.27 11.90 
12:51 30.17 18.75 11.42 

09:54 29.41 4.51 24.90 
09:01 29.41 6.81 22.60 
18:01 29.41 7.28 22.13 
14:15 29.41 4.10 25.31 
18:18 29.41 6.68· 22.73 
11:21 29.41 8.14 21.27 
10:48 29.41 8.61 20.80 
14:11 29.41 3.21 26.20 
16:17 29.41 6.00 23.41 
12:54 29.41 8.60 20.81 
14:58 29.41 6.98 22.43 
09;44 29.41 4.96 24.45 
18;06 29.41 6.83 22,58 
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Well Dale Time 

LW101S 08/29/00 14:47 
LW101S 11/09/00 13:56 

LW102S 03/31/97 10:01 
LW102S 07/16/97 09:09 
LW102S 10/21/97 17:59 
LW102S 01/27/98 14:07 
LW102S 05118198 18:15 
LW102S 08/17/98 11:18 
LW102S 11/13/98 10:45 
LW102S 02116/99 14:08 
LW102S 06118/99 16:12 
LW102S 09/21/99 12:52 
LW102S 12106199 14:56 
LW102S 02116/00 09:41 
LW102S 05123100 18:03 
LW102S 08129/00 14:45 
LW102S 11109fOO 13:53 

LW103S 03/31/97 09:50 
LW103S 07/1Sf97 08:59 
LW103S to/21f97 18:03 
LW103S 01/27/98 14:20 
LW103S 05/18/98 18:21 
LW103S 08f1l198 11:24 
LWlO3S 11f13/98 10:51 
lW103S 02116199 14:14 
lW103S 05f18/99 16:20 
lW103S 09/21/99 12:57 
lW103S 12f06/99 15:00 
LW1D3S 02f16/00 09:46 
lWl03S OS/23/00 18:10 
lW103S 08/29/00 14:50 
lWl03S 11109/00 13:58 

lW104S 03131197 10:06 
lWl04S 07116/97 08:54 
lWl04S 1 Of21 197 16:22 
LW104S 01127/98 14:00 
LW104S 05f18/98 18:11 
LW104S 08117198 .11:15 
LW104S 1U13/98 10:41 
LW104S 02f16199 14:03 
LW104S 05118/99 16:08 
LW104S 09/21/99 12:48 
LW104S 12f06/99 14:54 
LW104S 02f16/00 09:39 
LW104S 05123/00 17:59 
LW104S 08f29/00 14:43 
LW104S 11109/00 13:51 

RW1 05118/99 15:06 
RW1 09f21 199 11:46 
RWl 12f06/99 14;43 
RW1 02f16/00 10;33 
RW1 . 05f23/00 17:46 
RW1 08129/00 14:28 
RW1 11109100 12:57 

RW3 12f06/99 15:24 
RW3 02f16/00 10:37 
RW3 05/23/00 17:26 
RW3 08129/00 13:42 
RW3 11109/00 13:03 

PZ-1 OS/23/00 17:47 
PZ-1 08129/00 14:30 
PZ-t 11109100 12:55 

TABLEA-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Elevation (tt) (a) (ttl (b) (tt) (e) Thicl<:ness (tt) NOTES 

29.41 8.67 20.74 
29.41 9.39 20.02 

25.77 1.86 23.91 
25.77 3.91 21.86 
25.77 4.03 21.74 
25.77 1.26 24.51 
25.77 3.57 22.20 
25.77 4.88 20.89 
25.77 5.14 20.63 
25.77 0.45 25.32 
25.77 3.24 22.53 
25.77 5.33 20.44 
25.77 3.67 22.10 
25.77 1.91 23.86 
25.77 3.72 22.05 
25.77 5.40 20.37 
25.77 5.94 19.83 

29.07 5.50 23.57 
29.07 6.93 22.14 
29.07 7.08 21.99 
29.07 5.11 23.96 
29.07 6.57 22.50 
29.07 7.80 21:27 
29.07 7.91 21.16 
29.07 4.54 24.53 
29.07 6.20 22.87 
29.07 8.30 20.77 
29.07 6.60 22.47 
29.07 5.50 23.57 
29.07 6.64 22.43 
29.07 8.41 20.66 
29.07 8.78 20.29 

26.57 3.55 23.02 
26.57 5.71 20.86 
26.57 5.71 20.8~ 
26.57 2.84 23.73 
26.57 5.17 21.40 
26.57 6.64 19.93 
26.57 6.72 19.85 
26.57 2.11 24.46 
26.57 4.97 21.60 
26.57 7.18 19.39 
26>57 5.00 21.57 
26.57 3.61 22.96 
26.57 5.61 20.96 
26.57 7.0B 19:49 
26.57 7.49 19.08 

31.46 15.70 15.76 
31.46 18.02 13.44 
31.46 17.73 13.73 
31.46 16.14 15.32 
31.46 17.09 14.37 
31.46 18.29 13.17 
31.46 18.67 12.79 

29.96 14.20 15.76 
29.96 11.88 18.08 
29.96 13.02 16.94 
29.96 14.88 15.08 
29.96 15.58 14.38 

28.04 14.21 13.83 
28.04 15.33 12.71 
28.04 15.68 12.36 
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Wef! Dale Time 

Dee!! Wells: 
82 03/25/97 12:02 
82 03/31/97 09:27 
82 07/16/97 07:45 
82 10/21/97 16:30 
82 01/27/98 12:06 
82 05/18/98 17:54 
82 06/17198 10:23 
82 11/13/98 10:17 

·82 02116/99 13:34 
82 05118/99 15:50 
82 09/21/99 12:18 
82 12106199 14:39 
82 02116100 10:56 
82 05/23/00 17:33 
82 08/29/00 14:20 
82 11/09/00 13:29 

G1A 03/25/97 11:55 
G1A 03/31/97 09:11 
G1A 07/16197 07:33 
G1A 10/21/97 16:18 
G1A 01/27/98 11:46 
G1A 05/18/98 17:31 
G1A 08/17/98 10;07 
G1A 11/13/98 09;54 
G1A 02116199 13:14 
G1A 05118199 14:51 
G1A 09121199 11:29 
G1A 12106199 14:05 
G1A 02116/00 10:18 
G1A 05/23/00 16:31 
G1A 08/29/00 13:13 
G1A 11/09/00 12:32 

J2 03125/97 12:18 
J2 03131/97 11 :21 
J2 07116/97 08:24 
J2 10/21/97 17:00 
J2 01127/98 13:19 
J2 05118/98 18:00 
J2 08117/98 10:21 
J2 11113/98 10:28 
J2 02116199 13:40 
J2 05/18/99 15:46 
J2 09/21/99 12:30 
J2 12106/99 15:08 
J2 02116100 11:07 
J2 05/23JOO 17:28 
J2 08/29100 14:15 
J2 11109100 13:26 

J3 03125/97 12:20 
J3 03131/97 11 :25 
J3 07116/97 08:25 
J3 10/21/97 17:02 
J3 01127/96 13:21 
J3 05118/96 17:58 
J3 08117/96 10:22 
J3 11113/96 10:26 
J3 02116199 13:41 
J3 05118/99 15:48 
J3 09/21/99 12:31 
J3 12106199 15:09 
J3 02116/00 10:07 
J3 05123/00 17:29 
J3 08129100 14:17 

TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1991- AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
E!evation (It) (al (ft) (b) (It) (e) . Thickness (It) NOTES. 

30.31 15.85 14.46 
30.31 14.91 15.40 
30.31 19.91 10.40 
30.31 23.56 6.75 
30.31 19.32 10.99 
30.31 18.80 11.51 
30.31 24.38 5.93 
30.31 25.33 4.98 
30.31 19.64 10.67 
30.31 19.04 11.27 
30.31 25.34 4.97 
30.31 20.25 10.06 
30.31 20.57 9.74 
30.31 20.99 9.32 
30.31 25.38 4.93 
30.31 25.31 5.00 

29.72 14.84 14.88 
29.72 1428 15.44 
29.72 18.94 10.78 
29.72 22.44 7.28 
29.72 18.42 11.30 
29.72 18.05 11.67 
29.72 23.35 6.37 
29.72 24.59 5.13 
29.72 18.28 11.44 
29.72 18.42 11.30 
29.72 24.32 5.40 
29.72 19.82 9.90 
29.72 19.81 9.91 
29.72 20.08 9.64 Replaced lock and tubing 
29.72 24.36 5.36 
29.72 24.85 4.87 

29.65 15.22 14.43 
29.65 14.38 15.27 
29.65 19.28 10.37 
29.65 23.02 6.63 
29.65 18.69 10.96 
29.65 18.14 11.51 
29.65 23.70 5.95 
29.65 24.64 5.01 
29.65 19.00 10.65 
29.65 18.40 11.25 
29.65 24.73 4.92 
29.65 19.53 10.12 
29.65, 19.89 9.76 
29.65 20.33 9.32 
29.65 24.67 4.98 
29.65 24.66 4.99 

29.58 14.70 14.86 
29.58 14.03 15,55 
29.58 18.91 10.67 
29.58 22.37 7.21 
29.58 18.28 11.30 
29.58 17.84 1'1.74 
29.58 23.12 6.46 
29.58 24.14 5.44 
29.58 18,32 11.26 
29.58 18.01 11.57 
29.58 24.12 5.46 
29.58 19.31 10.27 
29.58 19.50 10.08 
29.58 19.86 9.72 
29.58 24.05 5.53 
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SUMMARY OF WATER LEVEL MEASU'REMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Eleva1ion LNAPL 
Wen Date Time Elevation (f!) (a) (f!) (b) (ft) (c) Thickness (ft) NOTES 

J3 11/09/00 13:27 29.58 24.24 5.34 

0 03/25/97 11:40 32.03 17.01 15.02 
0 03/31/97 08:48 32.03 16.39 15.64 
0 07/16/97 07:05 32.03 21.93 10.10 
0 10/21/97 16:01 32.03 22.23 9.80 
0 01/27/98 11;03 32.03 20.51 11.52 
0 05118198 17:14 32.03 20.25 11.76 
0 08117198 10:13 32.03 25.42 6.61 
0 11113/96 09:31 32.03 26.49 5.54 
0 02116199 12:45 32.03 20.25 11.78 
0 05118/99 14:36 32.03 21.23 10.80 
0 09121/99 11:09 32.03 26.22 5.81 
0 12106/99 13:48 32.03 21.90 10.13 
0 02116/00 10:04 32.03 22.21 9.82 
0 05123/00 16:15 32.03 22.18 9.85 
0 08129/00 12:56 32.03 26.49 5.54 
0 11109/00 12:18 32.03 27.01 5.02 

R 03125197 11:36 30.47 15.56 14.91 
R 03/31/97 08:43 30,47 14.85 15.62 
R 07/16197 07:00 30.47 20.37 10.10 
R 10/21/97 15:56 30,47 22.54 7.93 
R 01/27198 10:57 30.47 18.98 11.49 
R 05118/98 17;15 30,47 18.73 11.74 
R 08/17/98 10;12 30.47 23.93 6.54 
R 11113r9B 09;35 30,47 25.17 5.30 
R 02116199 13;05 30.47 18.79 11.66 
R 05118r99 14:37 30.47 19.64 to.83 
R 09121199 11:15 30.47 24.53 5.94 
R 12f06/99 13:46 30.47 20.33 10.14 
R 02f16100 10:12 30.47 20.65 9.82 
R 05123/00 16:17 30.47 20.64 9.83 
R 08129/00 12:56 30,47 24.97 5.50 
R 11109/00 12:20 30,47 25.47 5.00 

LW1D 03131/97 11:11 28.31 12.71 15.60 
LW1D 07[16/97 08;12 28.31 17.65 10.66 
LW1D 10[21/97 16:55 28.31 21.29 7.02 
LW1D 01/27/98 13;07 28.31 H.06 11.25 
LW1D OS/18/98 17:39 28.31 16.53 11.78 
LW1D 08/17/96 10;30 28.31 21.82 6.49 
LW1D' 11f13/98 10:01 28.31 22.77 5.54 
LW1D 02f16/99 13;21 28.31 17.30 11.01 
LW1D 05/18/99 15:36 28.31 16.76 11.55 
LW1D 09/21/99 12:12 28.31 22.91 5.40 
LW1D 12f06/99 14:34 28.31 18.00 10.31 
LWtD 02f16/00 10:49 28.31 18.16 10.15 
LW1D 05/23/00 17;19 28.31 18.62 9.69 
LW1D 08/29/00 13:59 28.31 22.81 5.50 
LW1D 11/09/00 13:20 28.31 22.98 5.33 

LW3D 03/31/97 11:45 30.80 19.38 11.42 Time estimated 
LW3D 07/16/97 08:38 30.80 28.09 2.71 
LW3D 10121197 17;07 30.80 23.36 7.44 
LW3D 01/27/98 13;30 30.80 21.66 9.14 
LW3D 05/18/96 17:35 30.80 19.21 11.59 
LW3D 08/17/98 10;24 30.80 24.62 6.18 
LW3D 11113/98 09:03 30.80 25.56 5.24 
LW3D 02116199 13:44 30.80 20.00 10.80 
LW3D 05/18/99 15:58 30.80 19.42 11.38 Purged dry at 11 :00 
LW3D 09/21199 10:40 30.80 25.76 5.04 
LW3D 12106199 14:45 30.80 20.69 to.l1 
LW3D 02l16{OO 09:54 30.80 20.98 9.82 
LW3D 05123/00 14:40 30.80 21.16 9.64 Purged dry at 13:10 
LW3D 08129100 14:36 30.80 Well purged dry 8/28; sampled a.m. on 8129 
LW3D 11109100 30.80 Well sampled 11/8/00 - water level not representative 
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Well Date Time 

LW4D 03/31/97 09:18 
LW4D 07/16/97 07:42 
LW4D 10121/97 16:27 
LW4D 01/27/98 11:56 
LW4D 05/18198 17:33 
LW4D 08/17198 10:18 
LW4D 11/13/98 09:57 
LW4D 02116199 13:17 
LW4D 05/18/99 15:04 
LW4D 09/21/99 11 :41 
LW4D 12106199 14:18 
LW4D 02116/00 10:30 
LW4D 05/23100 16:54 
LW4D 08/29100 13:38 
LW4D 11109100 12:52 

LW6D 03/25/97 11:52 
LW6D 03/31/97 09:05 
LW6D 07/16/97 07:30 
LW6D 10/21/97 16:16 
LW6D 01/27/98 11:38 
LW6D 05/18/98 17:28 
LW6D 08117/98 10:05 
LW6D 11/13198 09:50 
lW6D 02116/99 13:11 
lW6D 05/18/99 14:53 
LW6D 09/21/99 11:32 
lW6D 12106199 14:09 
lW6D 02116/00 10:20 
lW6D 05/23/00 16:35 
lW6D 08/29/00 13:20 
lW6D 11109/00 12:35 

lW9D 05/18/99 14:56 
LW9D 09121/99 11:34 
LW9D 12106199 14:11 
LW9D 02116/00 10:23 
LW9D 05123/00 16:39 
LW9D 08129100 13:27 
LW9D 11109/00 12:43 

LW10D 05118/99 15:00 
LW10D 09121/99 11:37 
LW10D 12106199 14:15 
LW10D 02116100 10:27 
LW10D 05123/00 16;42 
LW10D 08/29/00 13:29 
LW10D 11109100 12:46 

LW11D 05/18/99 15:09 
LW11D 09/21/99 11:50 
LW11D 12106199 15:06 
LW11D 02116100 11:02 
LW11D 05/23/00 17:37 
LW11D 08129100 14:54 
LW11D 11109/00 

LW12D1 05118/99 15:13 
LW12D1 09121199 11:54 
LW12D1 12106/99 14:21 
LW12D1 02116/00 10:35 
LW12D1 05123/00 17:00 
LW12D1 08129/00 13:45 
LW12D1 11109100 13:00 

LW12D2 05118/99 15:14 
LW12D2 09121/99 11:53 
LW12D2 12106/99 14:22 

TABLEA-1 
SUMMARY OF WATER LEVEL MEASUREMENTS' 

QUARTERLY SAMPLING EVENTS, MARCH 1997- AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

RefererJee DTW GW Elevation LNAPL 
Elevation (ft) (a) (ft) (b) (ft) (e) Thickness (ft) NOTES 

30.17 14.73 15.44 
30.17 19.43 10.74 
30.17 23.02 7.15 
30.17 18:84 11.33 
30.17 18.54 11.63 
30.17 23.81 6.36 
30.17 24.99 5.18 
30.17 18.79 11.38 
30.17 18.77 11.40 Completed sampling at 13:40 
30.17 24.78 5.39 
30.17 20.21 9.96 
30.17 20.23 9.94 
30.17 20.55 9.62 
30.17 24.78 5.39 
30.17 25.19 4.98 

30.84 16.51 14.33 
30.84 15.53 15.31 Faint odor 
30.84 20.74 10.10 
30.84 24.05 6.79 
30.84 19.94 10.90 
.30.84 19.36 11.48 
30.84 ·24.92 5.92 
30.84 25.94 4.90 
30.84 20.40 10.44 
30.84 19.81 11.03 
30.84 25.92 4.92 
30.84 20.86 9.98 
30.84 21.27 9.57 
30.84 21.64 9.20 
30.84 2$.93 4.91 
30.84 26.21 4.63 

30.98 20.02 10.96 
30.98 25.23 5.75 
30.98 21.04 9.94 
30.98 21.17 9.81 
30.98 21.15 9.83 
30.98 25.36 5.62 
30.98 25.96 5.02 

31,12 19.82 11.30 
31.12 25.81 5.31 
31.12 21.18 9.94 
31.12 21.20 9.92 
31.12 21.51 9.61 
31.12 25.86 5.26 
31.12 26.26 4.86 

29.04 18.59 10,45 
29.04 20.76 8.28 
29.04 21.81 7.23 
29.04 20.35 8.69 
29.04 19.50 9.54 
29.04 Well purged dry 8128; sampled a.m. on 8/29 
29.04 Well sampled 11/8100 - water level not representative 

30.02 18.45 11.57 
30;02 24.44 5.58 
30.02 19.72 10.30 
30.02 19,89 10.13 
30.02 20,23 9.79 
30.02 24.36 5.64 
30.02 24.66 5.36 

29.24 18.23 11.01 
29.24 24.69 4.55 
29.24 19.40 9.84 
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SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 • AUGUST 2000 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Dale Time Elevation (ft)(a) (ft)(b) (ft) (c) Thickness (ft) NOTES 

LW12D2 02116/00 10:36 29.24 19.'90 9.34 
LW12D2 05/23/00 16:59 29.24 20.38 8.86 
LW12D2 08/29/00 13:44 29.24 24.68 4.56 
LW12D2 11/09/00 13:01 29.24 24.56 4.68 

LW14D 05/23/00 16:50 30.54 21.26 9.28 
LW14D 08/29/00 13:35 30.54 25.68 4.86 
LW14D 11/09/00 12:49 30.54 25.90 4.64 

LW15D OS/23/00 16:49 30.85 21.26 9.59 
LW15D 08129100 13:34 30.85 25.54 5.31 
LW15D 11/09100 12:48 30.85 25.98 4.87 

LW16D OS/23/00 16:46 28.4 18.79 9.61 
LW16D OB/29100 13:32 28.4 23.07 5.33 
LW16D 11/09/00 12:47 28.4 23.59 4.81 

LW17D 08/29/00 13:21 27.82 22.96 4.86 
LW17D 11/09/00 12:36 27.B2 23.17 4.65 

LW1BD OBI29/00 13:25 27.82 22.79 5.03 
LW18D 11109100 12:40 27.82 22.91 4.91 

RW2 05118/99 15:02 30.68 19.50 11.18 
RW2 09/21/99 11:40 30.68 25.75 4.93 
RW2 12106199 14:17 30.68 20.77 9.91 
RW2 02116/00 10:29 30.68 20.99 9.69 
RW2 05/23/00 16:52 30.6B 21.37 9.31 
RW2 08/29/00 13:36 30.68 25.36 5.32 

Groundwater interim aelion pumping began 10/5/00 in 
the lower zone at this well. Pump not running at time of 

RW2 11109/00 12:50 30.66 25.83 4.85 measuremenl. 

Other: 
River Gauge 03/25/97 11:33 28.13 14.60 13.53 
River Gauge 03/31/97 28.13 Locked 
River Gauge 07116197 06:55 28.13 18.73 9.40 
River Gauge 07/16/97 07:55 28.13 18.84 9.29 
River Gauge 07/16/97 09:14 28.13 18.92 9.21 
River Gauge 10/21/97 15:52 28.13 23.38 4.75 
River Gauge 10/21/97 16:11 28.13 23.44 4.69 
River Gauge 10/21/97 17:55 28.13 23.59 4.54 
River Gauge 01/27/98 10:46 28.13 18.20 9.93 
River Gauge 01/27/98 12:25 2B.13 18.31 9.82 
River Gauge 01/27/98 13:56 2B.13 17.89 10.24 
River Gauge 05118/98 17;12 28.13 16.97 11.16 
River Gauge 05/18198 17:45 28.13 17.15 10.98 
River Gauge 08117198 09:58 28.13 23.98 4.15 
River Gauge 08/17/98 10;34 28.13 24.15 3.98 
River Gauge 11/13/98 09;30 28.13 24.64 3.49 
River Gauge 11/13/\')8 10:05 28.13 24.45 3.68 
River Gauge 02116/99 12:40 28.13 19.36 8.77 
River Gauge 02116/99 13:27 28.13 19.43 8.70 
River Gauge 05118/99 14:33 28.13 17.24 10.89 
River Gauge 05118/99 15:19 28.13 17.30 10.83 
River Gauge 09/21/99 11;10 28.13 24.94 3.19 
River Gauge 09/21/99 11:59 28.13 25.03 3.10 
River Gauge 12106199 13:43 28.13 18.24 9.89 
River Gauge 12106199 14:25 28.13 18.06 10.07 
River Gauge 02116100 10:03 28.13 19.18 8.95 
River Gauge 02116100 10:41 28.13 19.07 9.06 
River Gauge 05123100 16:12 28.13 19.80 8.33 
River Gauge 05123/00 17:04 28.13 19.94 8.19 
River Gauge 08129/00 12:54 28.13 24.63 3.50 
River Gauge 08/29/00 13:49 28.13 24.91 3.22 
River Gauge 11109/00 12;19 28.13 24.26 3.87 
River Gauge 11109100 13:10 28.13 23.67 4.46 
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TABLEAw1 
SUMMARY OF WATER LEVE:L MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

Reference DTW 
Date Time Elevation (tt) (a) (ft) (b) 

Noles: 
NM Nol measured. 
NA Not available. 
-- No measurable product or odor observed . 
• WeI! Point 

GW Elevation LNAPL 
(ft) ic} Thickness (ft)· NOTES 

(a) Reference Elevation (Re{ Elev) is the north side of the lop of the 1.25-,2- or 4-inch well casing, reference elevation surveys were ( 
by Zarosinski-Tatone Engineers, Inc.; Portland, Oregon. For the river gauge, the reference elevation was 
measured at a marked location on the south side of the dock on the WiI!amette River. 

(b) Depth to water (DTW) measured from surveyed reference elevation [see note (1)J. 
(c) Where LNAPL thicknesS measured, groundwater elevation adjusted to account for the presence of LNAPL in the weI! 
. using the method in "Estimation of Free Hydrocarbon Volume from Fluid Levels in Monitoring Wells" [Lenhard and Parker 1990; 

Groundwater 28(1):57-67]. 

Page 11 of 11 

s: \sheels\!imeoil\waterlvIIGwl-all.xls Quarterly Event 111212001 Landau Associates 

BZT0104(e)016053 



OJ 
N 
--I o 
-->. 

o 
.j::>. 

,..-... 
CD 
'-'" 
o 
-->. 

(J) 
o 
01 
.j::>. 

Oepth to Oepth to Product 
Date Product Water Thickness 

(ft) (ft) eft) 

11/812000 15.1 15.48 b.38 

11/2212000 15.12 15.81 0.69 

11/30/2000 15.12 15.78 0.66 

121512000 15.11 15.79 0.68 

1218/2000 15.16 15.77 0.61 

1211212000 

12113!2000 

12115/2000 15.05 15.70 0.65 
12119/2000 15.19 15.54 0.35 

1212212000 15.05 15.47 0.42 

12127/2000 14.86 14.91 0.05 

12129/2000 14.83 0 
1/3/2001 14.78 0 

115/2001 14.78 0 
1/9/2001 14.72 0 

1/17/2001 14.71 0 

TOTAL PRODUCT VOLUME RECOVERED (L) 

1 (gal) 

Reference 
Elevation 

(ft, MSL) 

29.10 

29.10 

29.10 

29.10 

29.10 

29.10 

29.10 

29.10 

29.10 
29.10 

29.10 

29.10 

29.10 

29.10 

TABLEAw2 
PRODUCT RECOVERY RECORD 

WELL LWw11S 
TIME OIL NORTHWEST TERMINAL 

Product 
Groundwater Volume 
Elevation (a) Removed Comments 

(ft, MSL) (L) 

13.92 0.5 4th quarter sampling event; product sample sent to ARI 
13.84 1 

13.85 1 C;;onducted by Time Oil 

13.85 1 
13.82 0.95 Passive recovery system installed 

0.33 Conducted by Time Oil 

0.66 Conducted by Time Oil 

13.92 1.5 0.75 L from passive recovery system, 0.75 L from bailing 

13.84 0.3 Tota! from passive recovery system 

13.97 0.5 Tota! from passive 'recovery system 

14.23 0.6 Total from passive recovery system 

14.27 0.1 T ota! from passive recovery system 

14.32 0,015 Total from passive recovery system 

14.32 0 

14.38 0 Adjusted passive bailer to account for rising water leve! 

14.39 0 

8.5 

2.2 

(a) Where measurable product was observed, groundwater elevation adjusted to account for the presence of product in the well 

using the method in "Estimation of Free Hydrocarbon Volume from Fluid Levels in MonitOring Wells' [Lenhard and Parker 1990; 
Groundwater 28(1):57~67). 

1/30/2001 s\Sharedoc\231\001\productrecoy·rec 
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Semlvolatiles 
Well (8270) 

81 X 
82 X 
0 X 
G1A X 
J1 X 
J2 X 
K 

0 X 
A X 
LW1S X 
LW1D X 
LW2S X 
LW3D X 
LW4S X 
LW4D X 
LW6D X 
LW7S X 
LW8S X 
LW9S X 
LW9D X 
LW10S X 
LW10D X 
LW11D X 
LW12D1 X 
LW12D2 X 
LW13S 
LW15D 

LW17D 
LW18D 

RW1 X 
RW2 X 

1/3012001 s\wproc\231\OO1\131\TableA3 

VolatUes 
(8260) 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

TABLE A-3 
LABORATORY ANALYSES REQUESTED 

FOURTH QUARTER SAMPLING EVENT, NOVEMER 2000 

Chlorinated 
Phenols TPH-D TPH-P TPH-G PPMetals 
(8040) (extended) (6010nOOO) 

X X X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X X X 
X X X 
X X X 
X X X 
X X X 
X X X-
X X X 
X X X 
X 
X 
X 
X 
X X X X X 

X X X X X 
---- . __ ... 

Page 1 of 1 

TOS Chloride Ethanol 

X X X 
X X 
X X 
X X 
X X 
X X 

, 
I 
I 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

. 

X X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X· X 
X X ._ ..... 
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Sample Identification: 
Laboratory Iclentification: 

Date Collected: 

CHLORINATED PHENOLS (jJg/L) 
EPA Method SW8040/SW8270AF MOD. 
Pentachlorophenol 
2,4,6.Trichlorophenol 
2,S,6· Trichlorophenol 
2,4,5-Trichlorophenol 
2,S,4-Trichlorophenol 
2,S,5,5- and 2,S,4,S·Tetrachlorophenol 
2,3,4,5·Tetrac:hlorophenol 

SEMIVOlA TILES (!lg/l) 
EPA Method SW8270 
Phenol 
Bis·(2-Chloroethyl) Ether 
2-Chloropheool 
1,S·Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2·Dichlorobenzene 
2·Me1hylphenol 
2,2'-Oxybis(1-Chtoropropane) 
4-Melhylphenol 
N-Nitroso-Di-N· Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nilrophenol 
2,4-0imelhylphenol 
Benzoic Acid 
bis(2-Chloroethoxy) Methane 
2,4-Diohloropheno I 
1,2,4-Ttichlorobenzene 
Naphthalene 
4-Chloroannine 
Hexachlorobtltadiene 
4-Chloro-S-melhylphenol 
2·Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6·Trich)orophenol 
2,4,5'Trichlorophenol 

s: Isheets\timeoil\ph2ri\Gwevn115 shallow 1/30/2001 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHAllOW WEllS 

B1 D J1 K LW1S LW2S 
CLOSS CK77F CLOSH CK77L CK77D CK77! 

11/10[00 1117100 ii/la/DO 1117100 1117100 11/8/00 

0.25 U 0.25 U 0.25 U NA 0.25 U I 11001 
0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 0.S3 U 
0.25 U 0.25 U 0.25 U NA 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U NA 0.25 U B 0.25 U 0.25 U 0.25 U NA 0.25 U 1.5 

2.0 U 2.0 U 2.0 U NA 2.0 U I 2.4IJ2 
2.0 U 2.0 U 2.0 U NA 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U NA t.o U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
2.21· 2.0 U 2.0 U NA 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
5.61 1.0 U 1.0 U NA 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
1,0 U 1.0 U 1.0 U NA .1·.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
3.0 U 3.0 U S,O U NA 3.0 U 3.0 U 
10 U 10 U 10 U NA 10 U 10 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
3.0 U 3.0 U 3.0 U NA 3.0 U S.O U 
1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
2.01 1.0 U 1.0 U NA 1.0 U I 9.21 
3.0 U 3.0 U 3.0 U NA 3.0 U 3.0 U 
2.0 U 2.0 U 2.0U NA 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 2,0 U 
1,0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 
5.0 U 5.0 U 5.0U NA 5.0 U 5.0 U 

Page 1 of 10 

SHALLOW WELLS 

LW4S LW7S LW8S LW11S 
Cl03F CK77C CLOSA CK77K 
11/9/00 1117100 11/9/00 11/8100 

I 481 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U NA 
0.25 U 0.25 U 0.25 U NA 

S.8 U 0.25 U 0.25 U NA 
0.25 U . 0.25 U 0.25 U NA 

B 0.25U 0.25 U NA 
5.9 0.25 U 0.25 U NA 

I 7301 2.0 U 2.0 U NA 
6.0 U 2.0 U 2.0 U NA 
3.0 U 1.0 U 1.0 U NA 
S.O U 1.0 U 1.0 U NA 
3.0 U 1.0 U 1.0 U NA 
15 U 5.0 U 5.0U NA 

S.O U 1.0 U 1.0 U NA 
6,0 U 2.0 U 2.0 U NA 
3.0 U 1.0 U 1.0 U NA 

I 1201 1,0 U 1.0 U NA 
S.O U 2.0 U 2.0 U NA 
6.0 U 2.0 U 2.0 U NA 
3,0 U 1.0 U 1.0 U NA 
3.0 U 1,0 U 1.0 U NA 
15 U 5.0 U 5.0 U NA 

9.0 U S,OU 3.0 U NA 

I 961 10 U 10 U NA 
3.0 U 1.0 U 1.0 U NA 

I 101 3.0 U S.O U NA 
3.0 U 1.0 U 1.0 U NA 

I lsi I 5.21 I 4.31 NA 
9.0 U 3.0 U 3.0 U NA 
6.0 U 2.0 U 2.0 U NA 
6.0 U 2.0 U 2.0 U NA 

! 5.71 I 1.61 ! 4.71 NA 
15 U 5.0 U 5.0 U NA 
15 U 5.0 U 5.0 U NA 
15 U 5.0 U 5.0 U NA 

Landau Assooiates 
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PHASE tJ REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

SHAl.l.OW WEl.LS 
DIlpofRW1 

Sample Identification: I LW8S LW11S LW13S RW1 W 
Laboratory Identification: CL03A CK77K CL03U CK77B CK77A 

Date Collected: 11/S/OO 1118/00 11/9roO 1117100 1117100 

CHLORINATED PHENOLS (pS/LI 
EPA Method SWaD4DISWa270AF MOD. 
Pentachlorophenol 0.25 U NA 1.41 ~ ~ 2,4,6· Trichlorophenol 0.25 U NA 0.25 U 1.1 1.1 
2.3.6-Trichlorophenol 0.25 U NA 0.25 U 0.44 U 0.48 U 
2,4,5-T richlorophenol 0.25 U NA 0.25 U 30 U 32 U 
2,3,4-Trichlorophenol 0.25 U NA 0.25 U 0.25 U 0.25 U 
2,3,5,6· and 2,3,4,6-Tetrachlorophenol 0.25 U NA 0.25 U B B 2,3,4,S·Telrachlorophenol 0.25 U NA 0.25 U 16 16 

SEMIVOLATILES (119/1.) 
EPA Method SWa270 
Phenol 2.0 U NA NA 8.21J2 141J2 
Bis-{2-Chlorcelhyl) Ether 2.0 U NA NA 2.0 U 2.0 U 
2-Chlorophenol 1.0 U, NA NA 1.0 U 1.0 U 
1,3-Dichlorobenzene 1.0 U NA NA 1.0 U 1.0 U 
1,4-Dichlorobenzene 1.0 U NA NA 1.0 U 1.0 U 
Benzyl Alcohol 5.0 U NA NA 5.0 U 5.0 U 
1,2-Dichlorobem:ene 1.0 U NA NA 1.0 U 1.0 U 
2-Melhylphenol 2.0 U NA NA 2.0 U 2.0 U 
2,2'-Oxybis(1-Chloropropane) 1.0 U NA NA 1.0 U 1.0 U 
4-Methylphenol 1.0 U NA NA 1.0 U 1.0 U 
N·Nilroso-Di·N-Propylamine 2.0 U NA NA 2.0 U 2.0 U 
Hexachloroethane 2.0 U NA NA 2.0 U 2.0 U 
Nitrobenzene 1.0 U NA NA 1.0 U 1.0 U 
Isophorone 1.0 U NA NA 1.0 U 1.0 U 
2-Nilrophenol 5.0 U NA NA 5.0 U 5.0 U 
2,4-Dimethylphenol 3.0 U NA NA 3.0 U 3.0 U 
Ben;:oic Acid 10 U NA NA 10 U 10 U 
bis(2.Chloroelhoxy) Methane 1.0 U NA NA 1.0 U 1.0 U 
2,4.Dichlorophenol 3.0 U NA NA ;j.OU 3.0 U 
1,2,4· Trichlorobenzene 1.0 U NA NA 1.0 U 1.0 U 
Naphthalene '4.3J NA NA 7.11 5.81 
4-Chloroanifine 3.0 U NA NA 3.0 U 3.0 U 

OJ Hexachlorobutadiene 2.0 U NA NA 2.0 U 2.0 U 

N 4-Chloro-3-methylphenol 2.0 U NA NA 2.0 U 2.0 U 

--I 2-Methylnaphthalene 4.7J NA NA 2.21 1.71 
0 Hexachlorocyclopentadiene 5.0 U NA NA 5.0 U 5.0 U 
-->. 2,4,6-Trichlorophenol 5.0 U NA 
0 

NA 5.0 U 5.0 U 

.j::>.. 
,..-.., 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

Sample Identification: B1 D J1 K lW1S LW2S LW4S lW7S 
Laboratory Identification: CL03S. CK71F CL03H CK77L CK77D CK771 CL03F CK77C 

Date ColleCted: 11/10100 1117100 11110/00 11/7100 1117100 11/S/00 11/9/00 11/7/00 

2,4,5-Trichlorophenol 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0U 
2-Chloronaphthalene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0U 
2-Nitroaniline 5.0 U 5.0 U 5.0U NA 5.0 U 5:0 U 15 U '5.0 U 
Dimethylphfhalafe 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Acenaphlhylene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0U 1.0 U 
3-Nitroaniline 6.0 U 6.0 U 6.0 U NA 6.0 U 6.0 U 18 U 6.0 U 
Acenaphlhene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
2,4-Dinitrophehol 10 U 10 U 10 U NA 10 U 10 U 30 U 10 U 
4-Nitrophenol 5.0 U 5.0 U 5.0U NA 5.0U 5.0 U 15 U 5.0 U 
Dibenzofuran 1.0 U 1.0 U 1.0 U NA .. 1.0 U 1.0 U 3.0 U 1.0 U 
2,6-.Dinitrotoluene 5~0 U 5.0 U 5.0 U NA 5.0 li 5.0 U 15 U 5.0 U 
2,4-Dinilrotoluene 5.0 U 5.0 U 5.0 U- NA 5.0 U 5.0 U 15 U 5.0 U 
Diethylphlhalaie 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
4-Chlorophenyl-phenylelher 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Fluorene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
4-Nitroaniline 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0 U 
4,6-Dinilro-2-Methylphenol 10 U 10 U 10 U NA 10 U 10 U 30 U 10 U 
N-Nilr:osodiphenylamine 1.0 U 1.0 U . 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
4-Sromophenyl-phenyle!her 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Hexachlorobenzene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0.U 
Pentachlorophenol 5.0 U 5.0 U 5.0 U NA 5.0 U '15001 1201 5.0 U 
Phenanthrene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
CarbazoIe 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Anthracene 1.0 U 1.0U 1.0 U NA 1.0 U 1.0 U 3.0 iJ 1.0 U 
Dl-n-Butylphlhalale 1.0 U 1.0 U 1.0 iJ NA 1.0 U 1.0 U 3.0 U 1.0 U 
Fluorarnhene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Pyrene' 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Butylbenzylphlha!ate 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
3,3'-DlchJoroben4idine 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 15 U 5.0 U 
Benzo(a)anlhracene 1.0 U 1.0 U 1.0 U NA 1..0 U 1.0 U 3.0 U 1.0 U 
bis(2-Elhylhexy!)phfhalate 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Chrysene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U .1.0 U 
Di-n-Oetyl phthalate 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
Benzo(b)fJuoranthene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 

OJ Benzo(k)fluoranlhene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0U 1.0 U 

N Benzo(a)pyrene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 

--I Indeno(1,2,3-ed)pyrene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 

0 Dibenz(a,h)anthracene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U .3.0 U 1.0 U 
-->. Benzo(g.h .i)perylene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 3.0 U 1.0 U 
0 
.j::>. 
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Sample Identification: 
Laboratory Identification; 

Date Collected: 

2,4,5-Trichlorophenol 
2-Chloronaphlhalene 
2-N~roaniline 

Dimelhylphthalale 
Acenaphthylene 
3-Nilroaniline 
Acenaphthene 
2,4-0initrophenol 
4-Nilrophenol 
Dibenzofuran 
2,6-Dinitrotoluene 
2,4-Dinilrololuelie 
Dielhylphlhalale 
4·Chlorophenyl·phenylether 
Fluorene 
4·Nitroanfline 
4,6-0initro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylelher 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Butylphlhalate 
F1uoranthene 
Pyrene 
Sutylbenzylphthalate 
3,3'-Oichlorobel1l:idine 
Bem:o(a)anthracene 
bis(2-Ethylhexy!)phlh"late 
Chrysene 
Oi·n-Oc;1yI.phthalate 
Benzo(b)fluoranthene 

OJ Bem:o(k)fluorantltene 

N 6en:l:o(a)pyrene 
--I Indeno(1.2,3-c;d)pyrene 
0 Dibenz(a,h)anthraoene 
-->. Benzo(g,h,i)peryiene 
0 
.j::>.. 
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TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRW1 

LW8S LW11S . LW13S RW1 W 
CL03A CK77K CL03U CK77B CK77A 
11/9/00 11/8/00 11/9/00 1117/00 1117{00 

5.0 U NA NA 401 311 
1.0 U NA NA 1.0 U 1.0 U 
5.0 U NA NA 5.0 U 5.0 U 
1.0 U NA NA 1.0 U 1.0 V 
1.0 U NA NA 1.0 U 1.0 U 
6.0 U NA NA 6.0 U 6.0 U 
1.0 U NA NA 1.0 U 1.0 U 
10 U NA NA 10 U 10 U 

5.0 U NA NA 5.0 U 5.0 U 
1.0 U NA NA 1.0 U 1.0 U 
5.0 U NA NA 5.0 U 5.0 U 
5.0 U NA NA 5.0 U 5.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
5.0 U NA NA 5.0 U 5.0 U 
10 U NA NA 10U 10 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
5.0 U NA NA 40001 39001 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.51 2.01 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
5.0 U NA NA 5.0 U 5.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.11 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
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Sample Identification: 
laboratory Identification: 

Date Collected: 

VOLATILES (llgfL) 
EPA Method Sw8260 
Chloromethane 
6romometh'lOe 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
1,1-Dlchloroethane 
trans-1,2-Dichloroethene 
cis-l,2-Dichloroethene 
Chloroform 
1.2-Dlchloroelhane 
2-6utanone 
1,1, 1-Trichloroeth~me 
Carbon Tetraohloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Triohloroethene 
Dibromochioromethane 
1,1,2-Trichloroethane 
Ben;;:ene 
trans-1,3·Dich!oropropene 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 

s: \sheets\timeoillph2n'\Gwevnt15.xls shallow 01117/2001 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION. 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

B1 0 J1 K LW1S 
Cl036 CK77F CL03H CK77L CK77D 

11110100 1117100 11/10(00 11/7/00 11/7/00 

2.01 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U. 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 
~.O U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U. 
1.0 U 1.0 U 1.0 U NA 1.0U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0.U 
281 5.0 U 5.0 U NA 5.0 U 
1.0U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1,0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 

160J 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1,0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1,0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 

12001 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1001. 1.0 U 1.0 U . NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
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LW2S LW4S LW7S 
CK771 Cl03F CK77C 
11/8/00 11/9100 1117100 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
6.0 U 2.0 U 2.0 U 

I 271 I 491 110 U 
3.0 U 1.0 U 1.0 U 
3.0U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0U 1.0 U 1.0 U 
15 U I 1101 5.0 U 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
15 U 5.0 U 5.0 U 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U LOU 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U I 7.41 1.0 U 
3.0 U 1.0 U 1,0 U 
3.0 U 1.0 U 1.0 U 
15 U 5.0 U 5.0 U 
15 U 5.0. U 5,0 U 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1 191 1.0 U 
3.0 U 1.0 U 1.0 U 

I 111 1 611 I 231 
3.0 U 1.0 U 1.0 U 
3,0 U 1.0 U 1.0 U 
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Sample IdenlificaliorJ; 
Laboratory Idenlificatiorl: 

Dale Conected: 

VOLATILES (IlS/LI 
EPA Method SW8260 
Chloromelharle 
Bromomethane 
Vinyl Chloride 
Cftloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l·0ichloroelhene 
l,1·0ichloroelhane 
Irans-l.Z·0iohloroethene 
cis-1,Z·Dichloroethene 
Chloroform 
l,2-0ichloroelhane 
2·Bulanone 
1,1.1·Trichloroelhane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,Z-Dichloropropane 
ois·l,3·Dic:hloropropene 
Trichloroethane 
OlbromochJorometharie 
1,1,2-Tnchloroethafle 
Ben<:ene 
trans.1,3-Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone (MrBK) 
2·Hexanone 
Tetrachloroethene 
1,1,2,2·Tetrachloroethalle 
Toluene 
Chloroben<;ene 
Ethylben<:ene 
Styrene 
Trichlorofluoromethane 

s; \sheets\timeoil\ph2nlGwevnt15.xls shallow 01/1712001 

TABLEA·4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRW1 

LW8S LW11S LW13S RW1 W 
CL03A CK77K CL03U CK77B CK77A 
11/9/00 11/8/00 11/9/00 1117100 1117100 

1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
2.0 U NA NA 2.0 U. 2.0 U 
5.0 U NA NA I 161 I 141 
1,0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U· 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA, NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
121 NA NA I 7A!JZ I 411J2 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
5.0 U NA NA 5.0 U 5.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
5.01 NA NA I 1.01 1.0 U-
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
5.0 U NA NA 5.0 U 5.0 U 
5.0 U NA NA 5.0 U 5.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA I 9.11 I 8.21' 
1.0 U NA NA 1.0 U 1.0 U 
8.SJ NA NA I 961 I 861 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
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Sample Identification: 
Laboratory Identification: 

Dale Collected: 

1,1,2-Trichlorolrifluoroethane 
m,p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 
1 ;3-DichJorooenzene 
1,4-DiohJorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-0ichloropropene 
Dibromomelhane 
1,1,1.2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2.3-Trichloropropane 
trans-l.4-Dichloro-Z-butene 
1,3.5-Trimethy!benzene 
1,2.4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2.2-Dichloropropane 
1,3-Dichloropropane 
Isopropyl benzene 
n-Propylbenzel1e 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
lerl-Butylbenzene 
sec-Butyl benzene 
4-lsopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

$: Isheetsltimeoillph2ri\GwevnI15.xls shallow 01/1712001 

TABLEA4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANAL YTICALRESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

61 D Jl K LW1S 
CL03B CK77F CL03H CK77L CK770 

11/10/00 11/7100 11/10/00 11/7100 11/7/00 

2.0 U 2.0 U 2.0 U NA 2.0 U 
3201 1.0 U 1.0 U NA 1.0 U 
1601 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
50 U 50 U 50 U NA 50 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
2.0 U 2.0 U 2.0 U NA 2.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U • NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U. 5.0 U NA 5.0 U 
3.0 U 3.0 U 3.0 U NA 3.0 U 
5.0 U 5.0 U 5.0U NA 5.0 U 
151 1.0 U 1.0 U NA 1.0 U 
611 1.0 U 1.0 U NA 1.0 U 

5.0 U 5.0 U 5.0 U NA 5.0 U 
1.0 U 1.0 U 1.0 U NA 1,0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
g.ol 1.0 U B NA 1.0 U 
15\ 1.0 U 3.8 NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U 1.0 U NA 1.0 U 
1.8 U 1.0 U 1.0 U NA 1.0 U 
5.0 U 5.0 U 5.0 U NA 5.0 U 
251 5.0 U 5.0 U NA 5.0 U 

5.0 U 5.0 U 5.0 U NA 5.0 U 

Page7of10 

LW2S LW4S LW7S 
CK77! CL03F CK77C 

11/8/00 11/9/00 1117/00 

6.0 U 2.0 U 2.0 U a B I 191 
36 88 1.0 U 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
150 U 50 U 50 U 
3.0 U 1.0 U 1.0 U 
6.0 U 2.0 U 2.0 U 
15 U 5.0 U 5.0 U 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
15 U 5.0 U 5.0 U 

9:0 U 3.0 U 3.0 U 
15 U 5.0 U 5.0U 

B . 250 B 160 B 1.6 
15 U 5.0 U 5.0 U 

3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U a 20 I ~~I '8 33 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 
3.0 U 1.0 U 1.0 U 

B a B 8.5 4.8 1.2 
9.5 6.8 U . 3.2 
15 U 5.0 U 5.0 U 

I 271 I 191 I 131 
15 U 5,0 U 5,OU 
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Sample Identification: 
Laborato!), Idenlificalion: 

Dale Collected: 

1,1,2-Trichlorotrifluoroethane 
m.p.Xylene 
o-Xylene 
1,2-Dlch!orobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoelhane 
Ac!),lonitrile 
1,I-Dlchloropropene 
Dibromomelhane 
1,1,1,2· Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-l.4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylben;?;ene 
Hexachlorobuladiene 
Ethylene Dibromide 
8romochloromethane 
Z,2-0ichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n·Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
lert-Bulylbenzene 
sec·Butylbenzene 
4-!sopropylloluene 
n-Butylbenzene 
1,2,4-Trichloroben<:ene 
Naphthalene 
1,2,3-Trichlorobenzene 

s: \sheels\limeoil\ph2ri\GwevnI15.xls shallow 01 {17{2001 

TABLEA4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WlibbS 
Dup ofRW1 

LW8S LW11S LW13S RW1 W 
CL03A GK77K GL03U CK77B CK71A 
1119/00 11/8/00 11/9100 .1111100 1117100 

2.0 U NA NA 2.0 U 2.0 U 
2.2J NA NA E3] E3] 1.0 U NA NA 160 150 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
50 U NA NA 50 U 50 U 
1.0 U NA NA 1.0 U 1.0 U 
2.0 U NA NA 2.0 U 2.0 U 
5.0 U NA NA 5.0 U 5.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
5.0 U NA NA 5.0 U 5.0 U 
3.0 U NA NA 3.0 U 3.0 U 
5.0 U NA NA 5.0 U 5.0 U 
1.0 U NA NA ~ ~ 2.61 NA NA 240 250 
5.0 U NA NA 5.0 U 5.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 

1001 NA NA Em a 561 NA NA 36 31 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
1.0 U NA NA 1.0 U 1.0 U 
4.91 NA NA 1.0 U 1.0 U 
111 NA NA § Eli 1.0 U NA NA 5.2· 4.6 

4.11 NA NA 6.0 6.0 
5.0 U NA NA 5.0 U 5.0 U 
6.61 NA NA I 111 I 121 
5.0 U NA NA 5.0 U 5.0 U 

-
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mgIL) 
Method OR·OEQ 
TPH·Diesel R~nge 
TPH·Motor Oil Range 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS {mgfL} 
Arsenic (7060) 
ChromiUm (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Tolal Dissolved Solids (mg/L) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (aI/g) 
Conductivity (mS/em) (avg) 
Dissolved oxygen (mglL) (aI/g) 
Turbidity (NTU) 

ETHANOL (mg/L) 

$: '.sheet$\timeoillph2ri\Gwevn115.xls shallow 01/17/2001 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

51 D Jl K LW1S 
CL035 CK77F CL03H CK77L CK77D 

11110/00 11/7/00 11/10/00 1117100 1117100 

0.371 0.25 U 0.25 U NA 0.25 U 
0.50 U NA 0.50 U NA NA 

8.81 NA NA NA NA 

0.0071 I 0.0141 I 0.0121 0.001 U I 0.0111 
0.005 U 0.005 U 0.005 U 0.005 U O.OOS U 
0.0811 0.002 U 0.002 U 0.004 J2 0.002 U 
0.001 U 0.001 U 0.001 U 0.001 I 0.0011 
0.01 U 0.Q1 U 0.Q1 U 0.03 0.01 U 

0.006 U 0.006 U 0.006 U 0.009 0.006 U 

140 220 160 NA 170 
2.5 5.4 2.3 NA 3.6 

4.89 SAl 5.27 5.05 5.21 
13A 14.3 14.4 15.3 15.2 
222 300 212 323 207 
0.84 2.04 1.09 2.36 1.86 

7 0 0 2 0 

5.0 U NA NA NA NA 
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LW2S~ LW4S LW7S 
CK771 CL03F CK77C 

11/8100 11/9/00 1117100 

I 4.0j(b) I 191 I 0.32 I (b) 
NA 5.0 U NA 
NA NA NA 

I 0.0171 I 0.0061 I 0.0151 
0.005 U 0.005 U 0.005 U 

~J2 ~ 0.002 U 
0.003 0.001 I 0.0021 
0.01 U 0.01 U 0.D1 U 

I 0.0131 I 0.0091 1 0.0241 

220 990 210 
26 7.7 4.1 

5.58 5.74 5.18 
15.3 14.3 14.9 
302 884 302 

0.98 0.62 2.02 
74 38 16 

NA NA NA 
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Sample Identification: 
Laboratory Identification: 

Date Collected; 

TOTAL PETROLEUM HYDROCARBONS (mg/l.J 
Method OR-OEQ 
TPH-Diesel Range 
TPH-Motor 011 Range 
TPH-GasoIiIlEJ Range 

PRIORITY POLLUTANT 
METALS (mg/L) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Tolal Dissolved Solids (mSIL) (EPA 160.1) 
Chloride (mglL) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (' C) (avS) 
Conductivity (mS/cm) (avg) 
DIssolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

ETHANOL (mg/l.) 

s: \sheets\Umeoil\ph2ri\Gwevnt15:xls shallOW 01/17/2001 

TA,BLEA·4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRW1 

LWaS LW11S LW13S RW1 W 
CL03A CK77K CL03U CK776 CK77A 
11/9/00 11/8100 11f9100 11/7/00 11/7/00 

2.31 NA NA I 6.41 (b) I 5.7!{b) 
0.50 U NA NA 0.50 U (b) 0.50 U (b) 

3.91 NA NA I 9.71 (a) I 9.91(a) 

0.022J NA NA 0.006 0.006 
0.005 U NA NA 0.015 0.010 
0.002 u NA NA 0.020 J2 0.016 J2 
0.0051 NA NA 0.006 0.004 
0.01 U NA NA 0.01 0.01 

0.0411 NA NA 0.054 0.048 

190 NA NA 220 230 
4.2 NA NA 7.3 6.2 

5.74 NM 5.62 5.28 5.27 
14.7 NM 10.7 14.2 14.1 
352 NM 272 305 303 

0.63 NM 1.47 0.69 0.72 
30 NM 1 408 421 

5.0 U NA NA 5.0 U 5.0 U 

Note; See Table A-5 for key 10 footnotes and analytical dala qualifiers. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: 62 J2 0 R G1A LW1D LW3D LW4D LW6D LW9D 
Laboratory Ideniification: CL03J CL031 CL03P CL03Q CL03E CK77E CK77G CL03G CL03C CL03D 

Date Collected: 11/10/00 11/10fOO t1f8/00 11/8100 1118100 l1moo 11/8100 11/9/00 11/8/00 11/8/00 

CHLORINATED PHENOLS {1Ig1L} 
EPA Method Swa040 
Pentachlorophenol 0,25 U 0,25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,4,6· Trichlomphenol 0,25 U 0.25 U NA NA 0,25 U 0,25 U 0.25 U 0.25 U 0~25 U 0.25 U 
2,3,6. Trichlomphenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0,25 U 0.25 U 
2,4,5-Trichlompnenol 0.25 U 0.25 U NA NA 0,25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,3,4-Trichlorophenol 0.25 U 0.25 U NA NA 0,25 U 0.25 U 0.25 U 0.25 U 0.25 U 0,25 U 
2,3,5,6- and 2,3,4,6-Tetrachlorophenoi 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 IJ 0.25 U 
2,3,4,5-Tetrachlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

SEMIVOLATILES (lIgll.) 
EPA Method SW8270 
Phenol 2,0 U 2.0 U 2.0U CEJ 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0.U 
Bis-{2-Chlomethyl) Ether 2,0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2·Chlorophenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.3-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1 A-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0U 1.0 U 1.0 U 
Benzyl Alcohol 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1 ,2-Dic:hlorobenzene 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0U 1.0U 
2-MethyJphenol 2.0 U 2.0 U 2.0 U 2.0.U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2.2'-Oxybjs{1.Chloropropane) 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4·Methylphenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
N-NitrO$o-Di·N-Pmpylamine 2.0 U 2.0U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Hexachloroethane 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Nitrobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Isophorone 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U '1.0 U 
2-Nitrophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2,4·Dimethylphenol 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
Benzoic Acid 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
bis(2-Chloroethoxy) Methane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.4-Dichlorophenol 3.0 U 3.0 U 3.0 U 3.0 U 3,0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
1,2,4-Trichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Naphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U c:::B 1.0 U 1.0 U 
4-Chloroaniline 3,0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 

OJ Hexac:hlorobutadiene 2,0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

N 4-Chlor0-3-methylphenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

--I 2-Methylnaphtl!alene 1.0 U 1.0 U 1.0 U 1.0 U CII1 1.0 U 1.0 U CJII 1.0 U 1.0 U 

0 Hexac:hlorocyclopentadiene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
....... 2,4,6-Tric:hlorophenol 5.0 U MU 5.0 U 5.0 U 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
0 
.j::>.. ..-... 
CD 
"-' 
0 s: \sheets\timeoil\ph2ri\Gwevnt15.xls deep 01 f17f2001 Landau Associates ....... 
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0 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DeEP WELLS 
Dupof RW2 

Sample Identification: LW10D LW11D LW12D1 LW12D2 LW15D LW17D LW18D RW2 X 
LaboralOlY Identification: CLOaO CK77H CL03K CL03L CL03T CL03R CL03S CL03N CLOaM 

Date Collected: 11/9(00 11f8/00 11110/00 11/10/00 1119/00 11/8/00 11/9/00 11/9/00 1119(00 

CHLORINATEO PHENOLS (\-Igll..) 
EPA Method SW8040 
Pentachlorophenol 0,25 U 0,25 U 0,25 U 0.25 U 0.25 U 0.25 U 0,25 U 451 3s1 
2,4,6-Trichloropherlol 0,25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,3,6-Trichlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 
2,4,5.. Trichlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 1,2 U 1.11 
2,3,4-Trichlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 025 U 0.25 U 0.25 U 
2;3,5,6- and 2,3,4,6-Tetrachlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0,25 U Bl Bl 2,3,4,5-Tetrachlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0,25 U 0.25 U 0,25. U 1.3 1.2 

SEMIVOLATII.ES (f.lg/l.) 
EPA Method SW8270 
Phenol 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 851 971 
8is.(2-Chloroethyl) Ether 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 2,0 U 2.0 U 
2-Chlorophenol 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1,0 U 1.0 U 
1,3--D1Ghloroben1:ene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1,0 U 
1,4-Dichlorobel11:ene 1.0 U 1.0 U 1,0 U 1.0 U NA NA NA 1.0 U 1.0 U 
8an1:y1 AIGollol 5.0 U 5,0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
1,2-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1,0 U 
2-Mathylpllenol 2.0 U 2.0 U 2.0 U 2,0 U NA NA NA 2.0 U 2,0 U 
2,2' -Oxybis(1-Chloropropane) 1.0 U 1,0 U 1.0 U 1,0 U NA NA NA 1.0 U 1.0 U 
4·Melhylphenol 1,0 U 1.0 U 1.0 U 1.0 U NA· NA NA 141 1s1 
N-Nilroso-Dl.N-Propylamine 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 
Hexachloroethane 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 
Nitrobenzene 1,0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Isophorone 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
2-Nilrophenol 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5,0 U 
2,4-DimethyJphenol 3.0 U 3.0 U 3.0 U 3.0 U NA NA NA 3.0 U 3.0 U 
Benzoic Acid 10 U 10 U 10 U 10 U NA . NA NA 211 221 
bis(2-Chloroelhoxy) Methane 1.0 U 1.0 U 1,0 U 1.0 U NA NA NA 1,0 U 1.0 U 
2.4-DlchJorophenol 3.0 U 3.0 U 3,0 U 3.0 U NA NA NA 3.0 U 3.0 U 
1,2,4. Trichlorobenzene 1,0 U 1,0 U 1,0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Naphthalene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 131 141 
4-Chloroaniline 3.0 U 3.0 U 3.0 U 3,0 U NA NA NA 3.0U 3.0 U 

OJ Hexachlorobutadiene 2,0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 
N 4·Chloro-3-methylphenol 2,0 U 2.0 U 2.0 U 2.0 U NA NA NA 2.0 U 2.0 U 
--I 2-Melhylnaphthalene 1.0 U 1.0 U 1.0 U 1,0 U NA NA NA 311 321 
0 Hexachlofot:yciopentadiene 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5,0 U 
->. 2,4,6-Triohlorophenol 5.0 U 5,0 U 5.0 U 5.0 U NA NA NA 5.0 U 5,0 U 0 
.j::>.. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: 62 J2 0 R G1A LW1D . LW3D LW4D LW6D LW90 
laboratory Identification: Cl03J CL031 CL03P CL03Q CL03E CK77E CK77G CL03G Cl03C CL03D 

Date Collected: 11/10/00 11/10/00 11/8/00 1118100 11/8100 1117100 11/8/00 11/9100 11/8/00 l1f8/00 

2,4,5-Trichloropheno! 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2·Chloromiphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2-Nitroaniline 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Dimethylphthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U [::13J 1.0 U 
Acenaphlhylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
3.Ntlroalliline 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U .6.0 U 6.0 U 
Acenaphthene 1.0 U 1.0 U c::::TIJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0.U 
2,4-Dinitrophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
4-Nitrophenol 5.0 U 5.0 U 5.0 U 5.0U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Diberizofuran 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2,6-Dinitrotoluene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2,4-Dinitrotoluene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Dielhylphthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U C]]] 1.0 U 
4-Ch!orophenyl-phenyle.ther 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Fluorene 1.0 U 1.0 U c::m 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4.NilroanUine 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
4,G-Dinitro-2-Methylphenol 10 U 10 U 10 U 10 U lOU 10 U 10 U 10 U 10 U 10 U 
N·Nitrosodiphenylamine 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4·Sromophenyl-phenylether 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Hexachlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Pentachlorophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 i.J 5,0 U 5,0 U 5.0 U 5.0 U 5.0 U 
Phenanthrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0U 
Carbazole 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Anthracene 1.0 U 1.0 U 1.0 U 1.0 U 1,6 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Di-n-Butylphthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U c:::TII 1.0 U 1.0 U 
Fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Pyrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0U 1.0 U 
8utylbenzylph!halate 1.0 U 1,0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
3,3'·Dichlorobenzidirie 5.0 U 5.0 U 5.0 U 5.0 U 5.0U 5:0 U 5.0 U 5,0 U 5.0 U 5.0 U 
Senzo(a)anlhracene 1.0 U i.0U 1.0 U ·1.0 U 1.0 U. 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 
bis(2-Elhylhexyl)ph!halate 1.0 U 1.0 U c:::TII 1.0 U 1.0 U 1.0 U 1.0 U 2.3 U 1.0. U 1.0 U 
Chrysene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Di-n.Qctyl phthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Benzo(b)flUoranthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 

OJ 
Senzo(k)fluoranlhene . 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

N Benzo(a)pyrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U . 1.0 U 1.0 U 

--I Indeno(1,2,3-cd)pyrene 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

0 Dibenz(a,h)anlhracene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
-->. Benzo(g,h,l)peryiene 1.0 U 1.0 U 1.0 U· 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
0 
.j::>. 
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PHASE H REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 
DupofRW2 

Sample Identification: LW10D LW11D LW12D1 LW12D2 LW15D LW17D LW18D RW2 X 
Laboratory Identification: CL030 CK77H CL03K CL03L CL03T CL03R CL03S CL03N CL03M 

Date Collected: 11/9/00 11/8100 11110100 11/10100 1119/00 11/8100 11/9/00 11/9/00 11/9/00 

2.4.5-Trichlorophenol 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
2-Chlaronaphlhalene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

2·Nilroaniline 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 

Dimelhylphthalale 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Acenaphthylene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
3-Nilroaniline 6.0 U 6.0 U 6.0 U 6.0 U NA NA NA 6.0 U 6.0 U 
Acenaphthene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
2,4-Dlnitrophenol 10 U 10U 10 U 10 U NA NA NA 10 U 10 U 
4-Nitrophenol 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
Dibenzofumn 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
2,e-Dinitrololuene 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
2,4-Dinilrotoluene 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
Diethylphthalate 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
4-Chlorophenyl-phenylelher 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Fluorene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
4·Nilroaniline 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
4,6-Dinilro-Z-Methylphenol 10 U 10 U 10 U 10 U NA NA NA 10 U 10 U 
N·Nitrosodiphenylamine 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
4-Sromophenyl-phenylelher 1.0 U 1.0 U 1.0 U ' 1.0 U NA NA NA 1.0 U 1.0 U 
Hexachlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Pentachlorophenol 5,QU 5.0 U 5.0 U 5.0 U NA NA NA 771 951 
Phenanthrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Carbazole 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Anthracene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Di-n·Butylphlhalate 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Ffuoranthene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Pyrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1,0 U 1.0 U 
Butylbenzylphlhalate 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
3,3' -Dichforobenzidine 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 
Benzo(a)amhracene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1,0 U 1.0 U 
bis(2-EthyJhexyl)phlhalate 2.7 1.0 U 1,0 U 1.0 U NA NA NA 1.0 U 1.0 U 
Chrysene 1.0 U 1.0 U 1.0 U 1.0 U NA' NA NA 1.0 U 1.0 U 
Di-n-Octyl phthalate 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1,0 U 
Benzo(b)fluoranthene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

OJ Benzo(k)f1uoranthene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 

N 8enzo(a)pyrene 1.0 U 1,0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
--I lndeno(1,2.3-cd)pyrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 
0 Oibenz(a,h)anthracene 1.0 U 1.0 U 1.0 U 1,0 U NA NA NA 1.0 U. 1.0 U 
-->. 

'8enzo(g,h,l)perylene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA' 1.0 U 1.0 U 0 
.j::>. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: 62 J2 0 R G1A LW1D LW3D LW4D LW6D LW9D 
Laboratory Identification: CL03J CL031 CL03P CL03Q CL03E CK77E CK77G CL03G CL03C CL030 

Date Collected: 11/10/00 11/8100 11/8/00 11/8100 11/7/00 11/8/00 1119/00 11/8/00 11{8100 

VOLATILES (lJglLl 
EPA Method SW8260 
Chloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Bromomethane 1.0 U 1.0 U 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Vinyl Chloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U· 1.0 U 
Chloroethane 1.0 U 1.0 U 1.0' U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Methylene Chloride 2.0 U 2.0.U 2.0 U 2.0 U 2.0U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Acetone 5.0 U 5.0 U c::m ~ 5.0 U 5.0 U I 151 17 U 5.0 U 5.0 U 
Carbon Disulfide 1.0 U 1.0 U 1.0 U 1.0 U. 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.1-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.1·Dlchloroethane 1.0 U 1.0 U 1,OU 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
lrans-l.2-Dichloroethene 1.0 U 1.0.U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
cis-l.2-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Chloroform 1.0 U 1.0 U 1.0 U 1.0 U . 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.2-Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2-Butanone 5.0 U 5.0 U 5.0 U 5.0 U c:::m 5.0 U 5.0 U c:EJ, 5.0 U 5.0 U 
1.1.1-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Carbon Tetrachloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Vinyl Acetate 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Bromodichlorometharie 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.2-0ichloropropane 1.0 U 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0.U 
cis-l,3·0ichloropropene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Trichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1,0 U 1.0 U 
Oibromochloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U· 1.0 U 1.0 U 
1.1.2-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 
Benzene 1,0 U 1.0 U c::::TI1 c::::11l 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0U 
trans-1.3-Dichloropropene 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Bromoform 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U . 1.0 U 1.0 U 
4-Methyl·2·Penlanone (MIBK) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2-Hexanone 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Tetrachloroethene 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 
1.1.2.2-Tetrachloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 li 1.0 U 1.0 U 1.0 U 1,0 U 
Toluene 1.0 U 1.0 U ~. ~ 1.0 U 1.0 U 1.0U 1.0 U 1.0 U 1.0 U 

OJ Chlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
N Ethylbenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U CTIJ 1.0 U' 1.0 U 
--I Styrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
0 Tricl1lorofluoromelhane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 
->. 

0 
.j::>.. 

...-... 
CD 
'-'" Landau Associates 0 s: \Sheetsltimeoil\ph2ri\Gwevnt1S.xls deep 01/17/2001 
->. 

(J) 
0 
-...J 
0 



TABLEA-5 Page 60t 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WEill 
Dup.ofRW2 

Sample Identification: lW10D lW11D lW12D1 lW12D2 lW15D lW17D lW18D RW2 X 
laboratory Identification: CL030 CK77H CL03K ClO3L CL03T CL03R CL03S CL03N Cl03M 

Date Collected: 1119/00 1118/00 11110100 11110100 1119100 11/8/00 1119100 1119/00 1119/00 

VOLATILES (1l9IL) 
EPA Method SW8260 
Chloromethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Bromomethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Vinyl Chloride 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Chloroethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Methylene Chloride 2.0 U 2.0U 2.0 U 2.0 U NA NA· NA 4.0 U 2.0 U 
Acetone 5.0 U 1z1 5.0 U 5.0 U NA NA NA ZOI 171 
Carbon Disulfide 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA Z.O U 1.0 U 
1,1-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA Z.O U 1.0 U 
1.1-Oichloroelhane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA Z.O U 1.0 U 
trans-1,2-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
cis-1,2-Dichforoethene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Chloroform 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,2-Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
2-Butanone 5.0 U 5.0 U 8.41 5.0 U NA NA NA . 301 241 
1,1,1-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Carbon Tetrachloride 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Vinyl Acetate 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 10 U 5.0 U 
Bromodichloromefhane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,Z-Dichloropropane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
cis-1,3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U .NA NA NA 2.0 U 1.0 U 
Trichloroethene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Dibromochloromelhane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,1,Z-Trich!oroethana 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Benzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.al 2.71 
lrans-1.3-Dichloropropane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Bromoform 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
4-Melhyl-2-Penlanone (MIBK) 5,0 U 5.0 U 5.0 U 5.0 U NA NA NA 10 U 5.0 U 
2-Hexanone 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 10 U 5,0 U 
Tetrachloroethene 1.0 U 1,0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
1,1,2,2-Tetrachloroethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
Toluene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.51 

OJ Chforobenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
N Ethylbenzene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 271 291 --I 
0 

Styrene 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 

-->. Trichlorofluoromethane 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 2.0 U 1.0 U 
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Sample Identification: 
LaboratOlY Identification: 

Dale Collected: 

1,1,2-Trichlorotrilluoroelhane 
m,p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1.4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomelhane 
1,1,1 ,2-Tetrachloroethane 
1,2-Dibrom0-3-chloropropane 
1,2,3-Trichroropropane 
trans-1,4-Dichloro-2-bulene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromelhane 
2,2-Dichloropropane 
1,3-Dichloropropane 
lsopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-lsopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobem;ene 

s: \Sheets\timeoil\ph2rilGwevnt15.xls deep 0111712001 

TABLEA-5 
PHASE If REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

B2 J2 0 R G1A LW1D 
CL03J CL031 Cl03P CL03Q CL03E CK77E 

11/10/00 11110100 1118/00 11/8/00 11/8/00 11/7/00 

2.0 U 2.0U 2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U c::::TI1 ~ c::::I2l 1.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 1.0 U . 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
50 U 50 U 50 U 50 U 50 U 50 U 
1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5,0 U 5.0 U 5.0 U. 5.0 U 
3.0 U 3.0 U 3.9 U 3.0 U 3.0 U 3.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U CTII 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 2.4 M . 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,0 U 1.0 U Em B ~ 1.0 U 
1.0U 1.0 U 18 14 130 1.0 U 
1.0 U 1.0 U 1.0U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.OU 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U B 1.0 U 
1.0 U 1.0 U c::]] c:TIl 19 1.0U 
1.0 U 1.0U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U c:::TII 1.3 U c:::m 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

Page 7 or10 

LW3D LW4D LW6D LW9D 
CK77G CL03G CL03C CL03D. 
11/8100 1119/00. 11/8/00 11/8100 

2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U c::I§] 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
50 U 50 U 50 U SO U 
1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0U 5.0 U 
3.0 U 3:0 U 3.0.U 3.0 U 
5.0 U 5,0 U 5.0 U 5.0U 
1.0 U f3] 1.0 U 1.0 U 
1.0 U 240 1.0 U 1,0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0U 
1.0 U 1.0 U 1.0 U 1.0U 
1.0 U 1.0 U 1.0 U 1.0 U 
Hi U 1.0 U 1.0 U 1.0 U 
1.0 U B a 1.0 U 
1.0 U .. so . 2.8 1.0 U 
1.0 U 1.0 U 1.0 U 1,0 U 
1:0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U ~. EBl 1.0 U 
1.0 U 9.1 6,4 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U c::TIJ 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U c:::m 5.0U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Dale Collected: 

1,1,2-Trichlorotrifluoroethana 
m,p-Xylene 
o-Xylene 
1,2-Dlohlorobenzene 
l,a-Diohlorobenzene 
lA-Dlohlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-0ichloropropene 
Dibromomelhane 
1,1,1,2-Tetrachloroethane 
1,2-0ibrom0-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butel1e 
1,3,5-Trimethylbenzene 
1,2.4-irimethylbenzane 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromoohloromethane 
2,2-Diohloroprol"'ne 
1.3-0ichtoropropane 
Isopropylbenzel1e 
n-Propylbenzene 
8romoben01ene 
2-Chlorololuene 
4·Chlorotoluene 
ler1-Butylbenzene 
sec-Butylben01ene 
4-lsopropyltoluene 
n·Butylbenzene 
1.,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzena 

s: \sheel.s\limeoil\ph2ri\Gwevnt15.xls deep 01/1712001 

TABLEA-5 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

OEEPWEI.I.S 

lW10D lW11D LW12D1 lW12D2 LW15D LW17D 
CL030 CK77H CL03K CLO:JL CL03T CL03R 
11/S/00 11farOO 11/10/00 11110100 11/9/00 11/8ioo 

2.0 U 2.0 U 2.0 U 2.0 U NA NA 
1.0 U 1.0 U 1.0 U 1,0 U NA NA 
1.0 U 1,0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
50U 50 U 50 U 50 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
2.0 U 2.0 U 2.0 U 2.0 U NA NA 
S.O U 5.0 U 5.0 U 5.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1,0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
5,0 U 5.0 U 5.0 U 5.0 U NA NA 
:J.O U 3.0 U 3.0 U :J.O U NA NA 
5.0 U 5.0 U 5.0 U 5.0 U NA NA 
1.0 U BJ BI 1.0 U NA NA 
1.0 U 5.6 22 1.0 U NA NA 
5.0 U 5.0 U 5.0 U 5.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U B 1.0 U NA NA 
1.0 U 1.61 2.2 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.0 U 1.0 U 1.0 U NA NA 
1.0 U 1.71 t3 1.0 U NA NA 
1.0 U 1.0 U 1.6 1.0 U NA NA 
1.0 U 1.51 1.4 U 1.0 U NA NA 
5.0 U 5.0 U 5.0 U 5.0 U NA NA 
5.0 U 5.0 U 5.0 U 5.0 U NA NA 
5..0 U 5,0 U 5.0 U 5.0 U NA NA 

Page 8 of 10 

DupofRW2 
LW18D RW2 X 
CL03S CL03N CL03M 
11[9/00 11/9/00 1119100 

NA 4.0 U 2,0 U 
NA a a NA 15 15 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 100 U SO U 
NA 2.0 U 1.0 U 
NA 4.0 U 2.9 U 
NA 10 U 5,0 U 
NA 2.0 U 1.0 U 

.NA 2.0·U 1.0 U 
NA 2.0 U 1.0 U 
NA 10 U 5.0 U 
NA 6.0 U 3.0 U 
NA 10 U 5.0 U 
NA [3] E:im NA 200 220 
NA 10 U 5.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA B 8J NA 75 90 
NA 2,0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 2.0 U 1.0 U 
NA 

~ B NA 11 14 
NA 5.7 7.6 
NA 11 14 U 
NA 10 U 5.0 U 
NA 221· 2s1 
NA 10 U 5.0 U 
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Sample IdenlificaHon: 
Laboratory Identification: 

Dale Collected:· 

TOTAL PETROLEUM HYDROCARBONS (mgIL) 
Method OR·OEQ 
TPH·Diesel Range 
TPH·Molor Oil Range 
nlH·Gasoline Range 

PRIORITY POLLUTANT 
METALS (mg/L) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (60l0) 

CONVENTIONALS 
lolal Dissolved Solids (mgtL) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conductivity (mSfcm) (aYg) 
Dissolved oxygen (mg/l) (avg) 
Turbidity (NTU) 

ETHANOL (mgfL) 

s: \sheetsllimeoillph2ri\Gwevnt1S.xls deep 01/17/2001 

TABLEA~5 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

62 J2 0 R G1A LW1D LW3D LW4D 
CL03J CL031 Cl03P CL03Q CL03E CK77E CK77G Cl03G 

11/10/00 11110100 11/8rOO 11/8100 11J8/00 11/7/00 11J8/00 11/9100 

0.25 U OAol NA NA c:::J]] 0.25 U 0.25 U c:::B1 
0.50 U 0.50 U NA NA NA NA NA 0.50 U 

NA NA NA NA NA NA NA NA 

0.006 0.0081 NA NA I 0.0331 I 0.0051 0.0161 I 0.oz81 
0.005 U 0.005 U NA NA 0.005 U 0.005 U 0.005 U 0.005 U 
0.002 U 0.002 U NA NA ~ I 0.00ZIJ2 ~JZ I 0.0041 
0.001 U 0.001 U NA NA 0.003 0.001 0.001 0.001 U 
0.01 U 0.Q1 U NA NA 0.01 U 0.01 U 0.01 U 0.D1 U 

0.006 U O.OOSU NA NA ~ ~ 0.0171 ~ 

240 340 NA NA 380 360 350 370 
3.2' 5.1 NA NA 8.2 3.2 6.9 16 

5.53 5.46 5.70 5.91 5.84 5.47 5.58 5.96 
13.3 12.8 13.4 13.5 13.7 14.0 12.7 13.3 
319 578 437 571 679 481 624 656 

2.17 1.02 0.39 0.69 0.64 2.23 1.28 0.31 
0 0 509 7 7 26 143 

NA NA NA NA NA NA NA NA 

Page90f 10 

LW6D LW9D 
CL03C CL030 
11/8roo 11!8rOO 

CJ}J 0.25 U 
NA NA 
NA NA 

D.]ill 0.030 
0.005 U 0.010 

1 0.0061 0.015i 
0.002 0.003' 

0.01 U 0.01 U 
I o.ooal 0.0281 

220 170 
2.2 2.1· 

5.73 5.91 
13.8 13.4. 
360 242 
1.20 1.06 

a 64 

NA NA 
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Sample Identificalion: 
Laborato/y Identiflcation: 

Dale Collected: 

TOTAL PETROLEUM HYOROCARBONS (mglL) 
Method OR-OEQ 
TPM-Diesel Range 
TPH·Motor OU Range 
TPH·Gasoline Range 

PRIORITY POLLUTANT 
METALS (mg/L) 
A~enic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zino (6010) 

CONVENTIONALS 
Total Dissolved Solids (mg/LJ (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 

FIELO PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conduotivity (mSlcm) (avg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

ETHANOL (mg/L) 

s: 'lstJeels\timeoil\ph2ri\Gwevnt15.x!s deep 01/1112001 

TABLEA-5 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

LW10D LW11D LW12D1 LW12D2 LW15D LWHD 
CL030 CK77H CLoaK CL03L CL03T CL03R 
11/9100 1118/00 11/10100 11f10/00 11/9100 1U8/00 

0.25 U ! 0.701 (b) I 0.781 0.25 U NA NA 
0.50 U Q NA 0.50 U 0.50 U NA NA 

NA NA NA NA NA NA 

0.022 0.007 0.019 I 0.0201 NA NA 
0.013 0.016 0.010 0.005 U NA NA 
0.021 0.018 J2 0.016 I 0.0041 NA NA 
0.006 0.008· 0.006 0.001 U NA NA 

0.Q1 U 0.01 0,01 U 0.01 U NA NA 
0.0301 0.058 I 0.0371 0.006 U NA NA 

160 380 330 280 NA NA 
2.0 14 3.3 3.3 NA NA 

6.10 5.75 5.68 5.48 6.12 5.95 
13.0 12.8 12.2 13.3 12.8 13.5 
203 544 444 442 265 79 
1.09 1.23 0.93 0.29 1.25 1.21 
264 5 218 0 238 72 

NA NA NA NA NA NA 

Note: See Table A-5 for key to footnotes and analytical data qualifiers. 

Page 10 of 10 

DupofRW2 
LW18D ·RW2 X 
CL03S CL03N CL03M 
1119fOO 1119/00 1119/00 

NA I 5.21 I 5.01 
NA 0.60 U 0.60 U 
NA I 4.61 I 5.01 

NA I 0.0211 I 0.0211 
NA 0.005 U 0.005 U 
NA 0.002 U I 0.0041 
NA 0.001 U 0.001 U 

NA 0.01 U 0.01 U 
NA I 0.1161 I 0.1221 

NA 320 310 
NA 4.7 5.0 

6.12 5.55 5.54 
12.8 12.7 12.7 
265 513 513 

1.25 0.53 0.55 
238 12 12 

NA NA NA 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

CHLORINATED PHENOLS (jIg/kg) 
EPA Method SW8D401SW8270AF MOD. 
Pentachlorophenol 

VOLATILES (1l9/kg) 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroelhane 
Methylene Chloride 
Acetone 
Carbon Disulfide -
1,1-Dichloroethene 
1,1-Dichloroethane 
lrans·1,2-Oichloroelhene 
cis-1,2~Dichloroelhene 

Chloroform 
1 ,2-Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2·Dichloropropane 
cis-1,3-Dichloropropelle 
Trichloroethene 
Dlbromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-DichJoropropelle 
Bromoform 
4-Melhyt·2·Pentanone (M1BK) 
2-Hexanone 
Tetrachloroethene 
1,1 ;2,2. Tetrachloroethane 
Toluene 
-Chlorobenzene 

s: \sheetsllimeoillph2n\Gwevnt15.xls product 01/17/2001 

TABLEA-S 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANAL YTICALRESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

Product 
LW11S 
CK77K 
11/8/00 

32000001 

98000 U 
-98000 U 
98000 U 
98000 U 

200000 U 
490000 U 
98000 U 
98000 U 
98000 U 
98000 U 
98000 U 
98000 U 
9BOoo U 

490000 U 
98000 U 
98000 U 

490000 U 
98000 U 
98000 U 
98000 U 
98000U 
98000 U 
98000 U 
98000 U 
98000 U 
98000 U 
49000 U 
49000 U 
98000 U 
98000 U 

1200001 
98000 U 

Page 1 of3 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

Ethylbenzene 
Styrene 
Trichlorofluoromelhane 
1 ,1,2-Trichlorotrinuoroelhane 
m,p-Xylene 
o-Xylene 
1,2-Dlchlorobenzene 
1,J.Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-DiohJoropropene 
Dibromomelhane 
1,1,1,Z-Tetrachloroethane 
1,2-Dibrom0-.3.chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-bulene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethytbanzene 
Hexach!orobutadielle 
Ethylene Oibromide 
6romochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Jsopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
lert-Butylbenzene 
sec-Butyfbenzene 
4-lsopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

s; Isheats\1imeoil\ph2ri\Gwevnt15.xls product 01!17!2001 

TABLEA-6 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

Product 

LW11S 
CK77K 
11/8/00 

14000001 
98000 U 
98000 U 

200000 U 
32000001 
23000001 

98000 U 
98000 U 
98000 U 

4900000 U 
98000 U 

200000 U 
490000 U 

9aOOO U 
9aOOO U 
98000 U 

490000 U 
290000 U 
490000 U 

43000001 
130000001 

490000 U 
96000 U 
98000 U 
98000 U . 

98000 U 
1000000! 

22000001 
98000 U 
98000 U 
98000 U 
98000 U 

10000001 
12000001 
17000001 
490000 U 
6400001. 
490000 U 

Page Z of3 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/kg) 
Method NWTPH HCID 
Gas Range 
Diesel Range 
Oil Range 

s: \Sheels\timeoil\ph2ri\Gwevnt15 produot 1/19/2001 

TABLEA-6 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANAL YTICAL RESULTS 
FOURTH QUARTERLY SAMPLING EVENT, NOVEMBER 2000 

TIME OIL NORTHWEST TERMINAL 

Product 
LW11S 
CK77K 
l1i8fOO 

50000 U 

PageSofs 
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TABLE 7 
KEY TO FOOTNOTES AND ANALYTICAL DATA QUALIFIERS FOR TABLES A .. 4, A-5, AND Ax 6 

Footnotes; 

NA '" Not analyzed. 

NM", Not measured. 

U '" Indicates compound was analyzed for, but was not detected at the reported sample detection limit. 

UJ '" The analyte was not detected in the sample; the reported sample detection limit is an estimate. 

M '" Indicates an estimated value of analyte found and confirmed by analyst but with low spectral matoh. 

J1 = Laboratory flag indicating the analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

J2:::: Data validation flag indicating the analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte in the sample. 

L.... ___ -..II = ,Deteoted constituent 

(a) The laboratory reported that hydrocarbon pattems that eluted in the gas range were detected; however the 

elution patterns do not match available standards. 

(b) The laboratory reported that hydrocarbon patterns that eluted in the range between mineral spirits and diesel #2 

were detected; however the elution patterns do not match available standards. 

(c) An explanation for this oonoentration is provided in the data validation report (Appendix B). 

5: \Sheets\timeoil\ph2\Gwevnt15 footnotes 1119/2001 Landau Associates 
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rxlLandau 
~ Associates 
Environmental and Geotechnical Services TECHNICAL MEMORANDUM 

TO: 

CC: 

FROM: 

DATE: 

RE: 

Rebekah Brooks, Project Manager. Landau Associates 

Mr. Thomas Roick, Oregon Department of Environmental Quality (DEQ) 
Mr. Kevin Murphy, Time Oil Co. 
Ms. Patty Dost, Schwabe, Williamson & Wyatt 

Mary Hubbard, Landau Associates 

December 20, 2000 

TIME OIL NORTHWEST TERMINAL 
FOURTH QUARTER 2000 GROUNDWATER MONITORING 
LABORATORY DATA QUALITY EVALUATION 

This technical memorandum provides the results of a data quality evaluation for 33 groundwater 

samples and one product sample collected at the Time Oil Northwest Tenninal between November 7 and. 

to, 2000 for the Phase II remedial investigation (Rl) fourth quarter 2000 groundwater monitoring event. 

A data quality evaluation was performed for analyses of total petroleum hydrocarbons (TPH) (Oregon 

Department of Environmental Quality TPH-D, TPH-D extended, and TPH-G); volatile organic 

compounds (YOC) (EPA method 8260); chlorophenols (EPA method 8040); semivolatile compounds 

(SYOC) (EPA method 8270); selected priority pollutant metals (EPA method 601017000 series); chloride 

(EPA method 325.2); total dissolved solids (TDS) (EPA method 160.1); and ethanol (EPA method 8015). 

All of the above analyses were performed by Analytical Resources, Inc. CARl), Seattle. This data quality 

evaluation covers ARI data packages CK77 and CL03. The data quality evaluation was performed in 

accordance with the quality assurance project plan (QAPP) contained in Appendix B of the Phases I and 

II Remedial Investigation/Feasibility Study work plan (Landau Associates 1996), and with applicable 

portions of the U.S. Environmental ProteCtion Agency (EPA) Contract Laboratory Program National 

Functional Guidelines for Organic Data Review and Contract Laboratory Program National Functional 

Guidelinesfor Inorganic Data Review (EPA 1994a,b). 

The evaluation considered the following elements: 

• Chain-of-custody records 

• Holding times 

• Blank results (laboratory, method, and field) 

• Surrogate recoveries 

130 2nd Avenue S .• Edmonds, WA 98020 • (425) 778·0907 • Fax (425) 778·6409 
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• Laboratory matrix spikes and matrix spike duplicates (MSIMSD) (including laboratory 

control samples) 

• Duplicate analyses (field and laboratory) 

• Quantitation)irnits 

• Conclusions and completeness. 

Data validation qualifiers are added to sample results based on the evaluation of data quality. The 

absence of a data qualifier indicates that the datum is acceptable without qualification. Applicable data 

validation qualifiers are summarized in Table 1. 

CHAIN-OF· CUSTODY RECORDS 

Signed chain-of-custody records accompanied each data package. One minor discrepancy was 

rioted in the case narrative for data package CL03. Two of the samples were misidentified on the chain

of -custody. Landau confirmed the correct sample IDs, and ARI reported the data correctly. The 

laboratory received all samples in good condition and all analyses requested were performed. For the 

TPH analyses, the laboratory performed the TPH-D extended analysis for seven samples which were 

indicated for only TPH-D analysis on the chain-of-custody form. 

HOLDING TIMES 

For all analyses and all samples, the time between sample collection, extraction, and analysis was 

determined to be within EPA and project-specified holding time, with the following exception. The 

product sample from LW-llS was extracted for both pentachlorophenol and TPH analyses 12 days after 

sample collection. According to EPA methodology, the holding time from sample collection to sample 

extraction for these two analyses is 7 days for water and 14 days for solid material. Because the product 

sample is neither water nor a solid material, and the sample was extracted within a holding time 

intermediate to the two matrices, the data were not qualified with respect to holding time. 

SURROGATE SPIKE RECOVERIES 

All of the surrogate recoveries were within the project-specified control limits with the following 

exceptions: 

• Recovery for one of the surrogates associated with the SVOC analysis of sample X exceeded 
the current laboratory and project-specified upper control limit. No qualifiers were assigned 
because, in accordance w'ith the EPA functional guidelines, two or more SVOC surrogates 
within the same fraction must be outside the control limits to require qualification of the data. 

• All surrogates were diluted out during reanalysis of diluted samples W, RW-l, and LW-2S 
for SVOCs. Because recoveries during the initial (nondiluted) analysis of these samples were 
within the laboratory and/or project-specified control limits, no qualifiers were assigned. 

02lCll101 S:\sHARED0C\231\OOl\OATAVAll4qOD_dv,dcc LANDAU ASSOCIATES 
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• The 2,4,6-tribromophenol surrogate was diluted out during the seconddilutioh analysis of 
samples W, RW-l, and LW-2S for chlorophenols. Because recoveries during the initial 
(nondiluted) analyses and first dilution analyses of these samples were within the laboratory 
and/or project-specified control limits, no qualifiers were assigned. 

• The product sample from LW~llS was analyzed for pentachlorophenol only by EPA method 
8040. Due to the large dilution required for quantitation of the target analyte, the surrogate 
was diluted out of the sample. No qualifiers were assigned. 

• During TPH analysis of the product sample from LW-llS, the surrogate was diluted out on 
the dilution run. The sample was diluted due to a large pattern on the gas and mineral spirit 
range exceeding the linear range of the cUrve. Because the recovery during the initial 
(nondiluted) analysis of the sample was within the laboratory and/or project-specified control 
limits, no qualifiers were assigned. 

MATRIX SPIKEIMA TRIX SPIKE DUPLICATE 

A minimum of one MSIMSD pair per 20 samples (or per laboratory batch if fewer than 20 

samples were obtained) was performed for each organic analysis and a minimum of one MS per 20 

samples (or per laboratory batch if fewer than 20 samples were obtained) was performed for total metals 

and chloride analyses with the following exceptions. 

• The product sample from LW -lIS collected on 11108/00 and reported in data package CK77 
was analyzed for pentachlorophenol in a separate analysis, and no MSIMSD .pair was 
analyzed. Although no MSIMSD sample was analyzed for pentachlorophenol during analysis 
of the product sample, a MSIMSD sample was analyzed for chlorinated phenols with the 
water sample$ in this same batch, which met the frequency requirement of at least one 
MSIMSD sample per laboratory batch of samples. Therefore, no corrective action was taken. 

• Although not stated in the case narrative, the water samples in data package CL03 were 
. batched together with the water samples in data package CK77 for the ethanol analysis for 
quality control (QC) purposes. Therefore, the MSIMSD results for ethanol in data package 
CK77 also apply to the samples in data package CL03. The frequency requ,irement of one 
MSIMSD pair per 20 samples was also met in this instance; therefore, no corrective action 
was taken. 

For all an'alyses, eachMSIMSD was performed using a project sample. Recoveries and relative 

percent difference (RPDs) for the MSIMSDs were within the project-specified control limits with the 

following exception. For the VOC analyses associated with data package CL03, the RPD between the 

MSIMSD results for the compound trans-l,4-dichloro-2~butene slightly exceeded the RPD control 

criteria. The compound was not detected in the associated project samples; therefore, no qualification of 

the data was necessary. 

02101101 S:\sHAREDOCI231\OOlIDATAVAl\4qOO_dV.doc LANDAU ASSOCIATES 
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LABORA TORY DUPLICATE 

At least one laboratory duplicate sample was analyzed for total.metals, total dissolved solids, and 

chloride. All RPDs were within the laboratory and project-specified control limits. No qualification of 

the data was necessary. 

LABORA TORY CONTROL SAMPLE RESULTS 

At least one laboratory control sample/blank spike was analyzed with each batch of samples 

(except for the total dissolved solids and chloride analyses). Laboratory control sample duplicates were 

perfonned with the OTPH-G analysis associated with data package CK77. Laboratory-specified control 

limits were met for each laboratory control sample recovery with the following exceptions: 

• During the SY~C analyses of the laboratory control samples in data packages CK77 and 
CL03, the recovery of the spiking compound pentachlorophenol was slightly below the. 
current laboratory lower controilimit, indicating a potential low bias~ Because the MSIMSD 
recoveries associated with both batches of samples were acceptable, no qualifiers were 
assigned. 

• During the TPH-D extended analysis for data package CL03, the recovery of the diesel range 
hydrocarbon spiking compound was slightly above the current laboratory upper controlliniit, 
indicating a potential high bias. Because the MSIMSD recoveries associated with the batch of 
samples were acceptable, no qualifiers were assigned. 

The RPDs between the laboratory control sample duplicate results for the OTPH-G analyses were 

within the laboratory-specified control limits. No qualification of the data was necessary. 

METHOD BLANKS 

Method blanks were analyzed with each batch of samples. No contamination was detected in any 

of the method blanks, with the following exception. 

• Bis(2-ethylhexyl)phthalate was detected in the method blank associated with the. SVOC 
analyses included in data package CL03. Bis(2-ethylhexyl)phthalate was also detected in one 
associated project sample at a concentration less than 10 times the method blank 
concentration; therefore, the bis(2-ethylhexyl)phthalate result for this sample was qualified as 
nondetected (U), as indicated in Table 1. 

FIELD BLANKS 

In accordance with the QAPP, field equipment rinsate blanks were not collected (all sampling 

equipment was dedicated andlor disposable, which eliminated the potential for cross contamination), Trip 

blanks were submitted for analysis of VOCs with each shipment of samples, No VOCs were detected in 

the trip blanks that were submitted for analysis. No qualification of the data was necessary. 
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FIELD DUPLICATE RESULTS 

Two blind field duplicate water samples (RW-1IW and RW-2/x) were collected during this 

sampling event. The project-specified criterion of at least one blind field duplicate sample per 20 samples 

was met. Alternate control limits (± the detection liinit) were used to assess precision between duplicate 

results for samples RW-l and W for theVOC compound 2-butanone and the SVOC compound phenoL 

The results for these two compounds were within five times the detection limit in sample RW-l, 

triggering the alternate control limits. These alternate control limits were exceeded; therefore the detected 

2-butanone and phenol concentrations in the associated samples CW, RW-l, and LW-2S) were qualified 

as estimated (see Table 1). Copper results in data package CK77 were also qualified as estimated (J) 

based on low precision demonstrated by exceedance of the RPD control limit (20%). 

REPORTING LIMITS 

Method andlor project-specified quantitation. limits were met for all samples except for the 

following: 

• The reporting limits for pentachlorophenol (analyzed using EPA method 8270) for all 
samples were higher than the project-specified quantitation limit (5.0 vs. LO ppb); however, 
the reporting limits for pentachlorophenol (analyzed using modified EPA method 8040) met 
the project-specified quantitation limit of 0.25 ppb. Two samples in data package CL03 (0 
and R) were analyzed for pentachlorophenol by EPA method 8270 only; therefore, the 
reporting limits for pentachlorophenol for these two samples exceed the project-specified 
quantitation limits, 

• The reporting limits for SVOCs for sample LW-4S and for VOCs for sample LW-2S were 
about three times higher than project-specified quantitation limits due to dilution 
requirements. 

• The reporting limits for 2,4,5-trichlorophenol for samples LW-4S and RW-2 were higher than 
project-specified quantitation limits due to peak interferences. In addition, two samples 
(RW-l and W) had no values reported in the initial analysis for 2,4,5-trichlorophenol due to 
saturation of the detector. While in the diluted analysis, the concentrations were reported as 
undetected with a raised detection limit above the project-specified quantitation limit due to 
peak interferences. 

• The reporting limits for acrolein (50 ppb) in all samples were above the project-specified 
quantitation limits of 1-10 ppb. This is the current laboratory quantitation limit for acrolein; 
therefore, no corrective action was taken. 

• the reporting limits for VOCs for sample RW-2 were about two times higher than project
specified quantitation limits due to dilution requirements. 

• The reporting limits for acetone in samples LW-4D and LW-7S and n-butylbenzene in 
sample X were raised due to matrix interference. 

• The reporting limits for the motor oil range (500 ppb) in the TPH-D extended analysis were 
twice the project-specified quantitation limits of 250 ppb. This is the current laboratory 
quantitation limit for the motor oil range; therefore, no corrective action was taken. 
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• The reporting limits for VOCs and TPH analyses for the product sample from LW-llS were 
elevated due to the large dilution required for quantitation of the target analytes. 

OVERALL DATA QUALITY AND COMPLETENESS 

, Data precision was evaluated through laboratory, field, and matrix spike duplicates. Data 

accuracy was evaluated through laboratory control samples, surrogate spikes, and matrix spikes. Based 

on this data quality evaluation, all of the data were determined to be acceptable and no data were rejected. 

Other factors that may affect the use of the data include the following: 

• As reported by the laboratory, samples Wand RW-l showed detectable hydrocarbons in the 
gas range. However, the elution patterns generated did not match the laboratory's gasoline 
standard. A footnote to this effect has been added to the Landau Associates summary data 
tables. 

• As .reported by the laboratory, samples LW-7S, LW-UD, LW-2S, W, and RW-l showed 
detectable hydrocarbon patterns that eluted in the range between mineral spirits and diesel #2; 
however, the elution patterns do not closely match either product. A footnote to this effect has 
been added to the Landau Associates summary data tables. 

• The product sample from LW-US was not water miscible; therefore the sample was 
extracted in methanol and then analyzed. Results for this sample are reported on an as
received basis. 

• For the TPH analysis, the product sample from L W -11 S had a result for the gasoline range of 
1,300,000 mglkg. The laboratory confirmed that even though there was an area response.in 
each of the carbon ranges when compared to the gasoline, diesel, and motor oB standards, the 
sample's chromatographic pattern appears to be that of a middle distillate (e.g., mineral 
spirits). Because of knowledge about prior use at the terminal, the laboratory ran the sample 
against a mineral spirits standard using a single point calibration. A concentration for the 
mineral spirit range was estimated at 55 percent. This value is an estimate because the 
original product is not available for comparison as a standard, and use of the single point 
calibration is less accurate than the multipoint calibration required by the method. 

• The extraction laboratory described sample LW-4D (data package CL03) as a light fuel 
mixed with water. The laboratory noted that several other samples in this data package also 
had a fuel odor. 

The completeness for this set of data is 100 percent, which exceeds the project-specified goal of 

90 percent. 
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To: Time Oil Co. 
2737 W. Commodore Way 
Seattle, WA 98100-1233 Date: February 13, 2001 

Attn: Mr. Kevin Murphy Project No.: ....,;2:::.:;3::..,:1..::.0..::..01.:,.: • ..:...11.:,.:7'---______ _ 

RE: Time Oil 

~~~~~~~~~R'~~~~~~~~ .. ~~ .. ~~ .... 

Description Copies 

1 
Memorandum RE: Groundwater Interim Action Status Report, 4th Quarter 
2000, Time Oil Northwest Terminal. dated February 13.2001 

Message: 

Please find enclosed 1 copy of the above-referenced document. Please call me if you have any 
questions. 

CPHlrgm 
Enclosures 

cc: Don Butler, Time Oil Co. 

LANDAU ASSOCIATES, INC. 

~~ 
'f!;:. Charles P. Halbert 

Senior Staff Engineer 

Patty Dost, Schwabe Williamson & Wyatt 
Tom Roick, DEQ 
Mike Tischuk, Beazer East. Inc. 
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IT'Ilandau 
~ Associates 
Environmental and Geotechnical Services MEMORANDUM 

TO: 

FROM: 

DATE 

RE: 

Kevin Murphy, Time Oil Co. ~" 
c;:p;J- , I 

Chip Halbert and Jerry Nintem ,Landau Associates 

February 13,2001 

GROUNDWATER INTERIM ACTION STATUS REpORT - 4TH QUARTER 2000 
TIME OIL - NORTHWEST TERMINAL 
PORTLAND~ OREGON 

This memorandum presents a summary of the performance and status of the groundwater interim 

action system at the Time Oil Northwest Terminal in Portland, Oregon for the fourth quarter of 2000. 

Figure 1 shows a site plan for the Northwest TerminaL ill addition to. the discussion of system 

performance and status, a brief summary of data collected for the interim action is provided below. 

SYSTEM PERFORMANCE AND STATUS 

Operation of the groundwater interim action system commenced on October 5, 2000 and 

continued throughout the fourth quarter of 2000 with one inoperative period from November 6 to 

November 11, 2000. Groundwater extraction and treatment has been restricted to the lower water-bearing 

zone at well RW-2 due to the low groundwater level in horizontal well HRW-l. The low water level 

alarm in HRW-l will continue to be monitored daily (on days the terminal is operating) during the first 

quarter of 2001 to identify when the water level is sufficiently high to allow for groundwater extraction 

fromHRW-l. 

System operation data were evaluated in accordance with the startup monitoring plan (Landau 

Associates 2000) to confirm fourth quarter 2000 compliance with lower zone performance criteria, 

including: 1) continuous pumping from RW -2, except for brief periods of system maintenance, 2) reversal 

of the lower zone groundwater flow direction at the leading edge of the pentachlorophenol (PCP) plume, 

3) chemical confirmation that continued migration downgradient of RW-2 is not occurring, and 4) 

compliance with the requirements of the existing discharge permit. 

Initial lower zone startup monitoring activities were performed October 2-16, 2000, in accordance 

with the groundwater interim action startup plan (Landau Associates 2000). The results of the initial 

investigation are stmmiarized in a technical memorandum for lower zone startup monitoring (Landau 

Associates 2001a). Conclusions of the initial evaluation indicated that operation ofrecovery well RW-2 

at a groundwater extraction rate of 10 gpm resulted in a hydraulic capture zone that contains the entire 

lower zone PCP plume, as defined by the third quarter 2000 groundwater data. Furthermore, a 

groundwater extraction rate of 10 gpm in the lower water-bearing zone does not appear to increase the 
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vertical hydraulic gradient between the upper and lower zones. The ultimate recommendation was that 

recovery well RW -2 be operated at a groundwater extraction rate of 10 gpm with continued monitoring as 

. described in the startup plan. 

Following the initial lower zone startup monitoring, RW -2 continued pumping at an extraction 

rate of 10 gpm until November 6, 2000. To test the high tank level alarm, groundwater extracted during 

operation of the interim action system was coritained in storage tank number 16804 until the water level 

reached the high tank alarm height. After the high tank level alarm was activated,. pumping from well 

RW-2 was temporarily suspended While maintenance work was performed on the water treatment system. 

The water treatment system began processing groundwater from the storage tank on November 7, 2000. 

Groundwater extraction from RW -2 was resumed on November 11,2000 and continued for the remainder 

of the fourth quarter. 

Recovery well RW-2 operated for 1,905. hours (approximately 79 days) and extracted 

approximately i,lS0,000 gallons of groundwater during the fourth quarter of 2000. Approximately 

990,000 gallons of groundwater were treated and discharged in the fourth quarter of 2000. The remaining 

volume of extracted groundwater was contained in storage tank number 16S04 at the terminal pending 

treatment at the end of the fourth quarter. 

DATA COLLECTION AND RESULTS 

As discussed above, upper zone and lower zone groundwater levels were monitored during the 

initial lower zone startup phase for use in evaluation of the appropriate groundwater extraction rate for 

long~term operation. These data were evaluated and presented in a technical memorandum dated January 

26, 2001 (Landau Associates 2001 a). Subsequent groundwater level measurements were collected 

monthly on November 22, 2000 and December 19, 2000 to confmn that hydraulic capture of the known 

extent of the lower zone PCP plume was maintained by the 10 gpm extraction rate from RW -2. 

Groundwater level data from November and December 2000, which are included in Tables 1 and 2, 

respectively, suggest that hydraulic capture is achieved beyond well LW-lOD to the south and well LW

ISD to the west. Groundwater level measurements to monitor interim action performance in the lower 

zone will continue on a quarterly basis beginnin& in the first quarter of 2001. 

One water sample was collected from the point of discharge downstream of the water treatment 

system on December 6, 2000. This sample showed that the treated groundwater contained PCP at a 

concentration of 5.S9 /lg/L. Supsequent sampling performed on December 20, 2000 demonstrated that 

the water treatment system reduced PCP concentrations from an influent concentration of 39 /lg/L to a 

level of 9.73 /lg/L at the point of discharge. The PCP concentrations in the discharge samples from the 
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fourth quarter of 2000 were less than the discharge limitation of 40 jl.gIL, as defined in the Metro permit 

(Permit No. 400-121) for discharge to the sanitary sewer. 

Groundwater samples were collected from five interim action wells (LW-13S, LW-15D, LW-

17D, LW-18D, and RW-2) on November 8-9,2000, during the fourth quarter 2000 sampling event. PCP 

was detected at concentrations of 1.4 IlgIL in well LW-13S and 771lg/L in recovery well RW-2.PCP 

was not detected at a detection limit of0.25llgIL in samples collected from wells LW-15D, LW-17D, and 

LW-lSD. Analytical reports and data validation results for these samples are included with the data 

presented in the Fourth Quarter 2000 Groundwater Report (Landau Associates 200lh). 

REFERENCES 

Landau Associates. 2000. Startup Plan, Groundwater Interim Action, Time Oil Northwest Terminal, 
Portland, Oregon. July 14. 

Landau Associates. 2001a. Technical memorandum to Kevin Murphy, Time Oil Co., and Don Butler, 
Time Oil Co. from Chip Halbert and Jerry Ninteman Re: Groundwater Interim Action Startup Monitoring 
-RW-2, Time Oil Northwest Terminal, Portland, Oregon. January 26. 

Landau Associates. 200lb. Fourth Quarter 2000 Groundwater Report, Time Oil Northwest Terminal, 
Portland, Oregon. January 30. . 
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WeI! Date Time 

TABLE 1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

LOWER ZONE STARTUP MONITORING· NOVEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

Reference DTW(2) GW Elevation LNAPL 
Elevation (ft)(1) (ft) (tt) (3)(4) Thickness (ff) NOTES 

Page 1 of 1 

Shallow Wells; 
LW11S 

RWI 

HRWI 

DeeQWells; 
B2 

GIA 

J2 

J3 

LWm 

LW3D 

LW4D 

LW6D 

LW9D 

LW10D 

LW11D 

LW12D1 

LW1202 

LW14D 

LW15D 

LW16D 

LW17D 

LW18D 

RW2 

Other: 
River Gauge 

11/22100 10;19 

11122100 10:17 

11122100 11 :13 

11/22100 11:25 

11/22100 10:56 

11/22100 11:22 

11/22100 11:23 

11122100 11:35 

11122100 11 :19 

11122100 11:16 

11122100 11:00 

11122100 11:07 

11122100 11:07 

11122100 10:42 

11122100 11:28 

11/22100 11:30 

11122100 11 :11 

11122100 11:09 

'11122100 11:08 

11122100 11:04 

11{22100 11:05 

11/22100 11:14 

11/22100 10:54 

Notes: 
NM Not measured. 
NA Not available. 

29.10 15.81 

31.46 18.74 

-

30.31 27.22 

29.72 25.04 

29.65 24.81 

29.58 24.53 

28.31 23.13 

30.80 26.34 

30.17 25.59 

30.84 26.39 

30.98 25.87 

31.12 26.53 

29.04 24.01 

30.02 24.78 

29.24 27.67 

30.54 26.33 

30.85 26.36 

28.40 23.86 

27.82 23.41 

27.82 23.42 

30.68 27.30 

28.13 24.82 

- No measurable product or odor observed . 
• Well Point. 

13.58 0.36 

12.72 

Low level alarm on 

3.09 

4.68 

4.84 

5.05 

5.18 

4.46 

4.58 

4.45 

5.11 

4.59 

5.03 

5.24 

1.57 

4.21 

4.49 

4.54 

4.41 

4.40 

3.38 

3.31 

(1) Reference Elevation (Ref. Elev)is the north side of the top of the 1.25, 2 or 4-in well casing, Ref. Elev. surveys were conducted 
by Zarosinski-Tatone Engineers, Inc.; Portland, Oregon. For the river gauge, the reference elevation was . 
measured at a marked location on the south side of the dock on the Willamette River. 

(2) Depth to water (DTW) measured from surveyed reference elevation [see note (1 )1. 
(3) Where LNAPL thickness measured, groundwater elevation acljusted to account for the presence of LNAPL in the well . 

using the method in "Estimation of Free Hydrocarbon Volume from Fluid Levels in Monitoring Wells' [Lenhard and Parker 1990: 
Groundwater 28(1 ):57-67]. 
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Well Date Time 

TABLE 2 
SUMMARY OF WATER LEVEL MEASUREMENTS 

LOWER ZONE STARTUP MONITORING - DECEMBER 2000 
TIME OIL NORTHWEST TERMINAL 

Reference DTW(2) GW Elevation LNAPL 
Elevation (It)( 1) (It) (ft)(3)(4} .Thickness (ft) NOTES 

Page 1 of 1 

Shallow Wells: 
RW1 

HRW1 

OeeRW~!I!!; 
82 

G1A 

J2 

J3 

LW1D 

LW3D 

LW4D 

LWsD 

LW9D 

LW10D 

LW11D 

LW12D1 

LW12D2 

LW14b 

LW15D 

LW16D 

LW17D 

LW18D 

RW2 

Other: 
River Gauge 
River Gauge 

12119100 

12119100 

12119100 09:03 

12119/00 08:26 

12119/00 09:06 

12119/00 09:04 

12119/00 09:15 

12119/00 09:00 

1211\1/00 08:56 

12119/00 08:28 

12119/00 08:43 

12119/00 08:45 

12119100 09:20 

12119/00 09:07 

12119/00 09:09 

12119/00 08:48 

12119/00 08:47 

12119/00 08:46 

12119foo 08:35 

12119/00 08:42 

12119100 08:53 

12119JOO 08:24' 
12119fOO 09:18 

Notes: 
NM Not measured. 
NA Not available. 

31.46 

30.31 24.82 

29.72 24.20 

29.65 24.13 

29.58 23.63 

28.31 22.34 

30.80 25.13 

30.17 24.80 

30.84 25.49 

30.98 25.14 

31.12 25.72 

29.04 23.33 

30.02 24.00 

29.24 23.95 

30,54 25.47 

30$5 25.53 

28.40 23.10 

27.82 22.57 

27.82 22.58 

30.68 26.48 

28.13 23.74 . 
28.13 23.56 

- No measurable product or odor observed . 
• Well Point 

31.46 

Low level alarm still on 

5.49 

5.52 

5.52 

5.95 

5.97 

5.S7 

5.37 

5.35 

5.84 

5.40 

5.71 

6.02 

5.29 

5.07 

5.32 

5.30 

5.25 

5.24 

Rate = 10 gpm, Totalizer = 991,900. P = 21psi. elapsed 
4.20 lime = 1617.4 

4.39 
4.57 

(1) Reference Elevation (Ref. Elev) is \he north side of the top of the 1.25. 2 or 4·in well casing, Ref .. Elev. surveys were conducted 
by Zarosinski-Tatone Engineers, Inc.; Portland, Oregon. For the river gauge, the .reference elevation was 
measured at a marked location on the south side of the dock on the Willamette River. 

(2) Depth to water (DTW) measured from s'urveyed reference elevation [see nole (1 }). 
(3) Where LNAPL thickness measured, groundwater elevatioll adjusted to account for the presence of LNAPL in the well 

using the method in "Estimation of Free Hydrocarbon Volume from Fluid Levels in Monitoring Wells" [Lenhard and Parker 1990; 
Groundwater 28(1 ):57..67]. 
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Landau 
Associates' 

lU1FEB 1 2 2(i~] 

Environmental aM Geotechnical Services . 'iIo~/(/;;' 

February 8. 2'%Jl, 

Mr. Tom Roiek 
Oregon Department of Environmental Quality 
2020 SW FourthAvenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

On behalf of Time Oil, attached is the January 2001 monthly report for Time Oil Northwest Terminal 

RIlFS. 

218101 S:\WPR0C\2'l\(l()ll1}'&\DEQ.OedlO,~,,<Ioc 

Enclosure 

cc: \ . Mr. Kevin Murphy, Time Oil Co. 

LANDAU ASSOCIATES, INC. 

/:)~/11mJ 
~ Rebekah Brooks 

Project Manager 

'\,) Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. 

130 2nd AVENUE SOUTH • EDMONDS, WA 98020 
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MONTHLY REPORT TO DEQ 
TIME OIL w NORTHWEST TERMINAL 

January 2001 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the December 2000 monthly report to DEQ. 

• Submitted the Third Quarter 2000 Groundwater Report to DEQ. 

• Conducted internal reviews of the Fourth Quarter 2000 Groundwater Report and submitted to DEQ. 

• Checked for the occurrence of product in well LW-llS and in the passive recovery bailer installed at 
that location on four occasions in January (twice during the first week of January and weekly after 
that). Recovered only about 0.5 oz. product from the well (the passive recovery bailer did not contain 
any product) during the first visit. No product was observed in the passive recovery bailer or well 
during the following visits. The presence of product will be checked during the 1'1 quarter 2001 
groundwater sampling event during the second week of February 2001. If no product is observed at 
that time, the passive recovery bailer will be removed. 

• Continued internal reviews of response to DEQ's coinments on the Phase II RI Report and began 
incorporation of the responses into the final report for submittal to DEQ. 

• Provided recommendation to DEQ to reduce types of analyses used during future sampling events. 

• Continued development of a strategy for a sensitivity analyses to calculate a range of potential risk
based cleanup levels for key constituents prior to conducting the risk assessment for the terminal to 
possibly expedite remediation of the soil stockpile. 

• Submitted the Third Quarter 2000 Groundwater Interim Action Status Report to DEQ. 

• Conducted internal reviews of the Fourth Quarter 2000 Groundwater Interim Action Status Report. 

• Submitted a technical memorandum summarizing groundwater interim action startup monitoring in 
the lower zone at RW -2 to DEQ. 

• Evaluated groundwater levels and PCP concentration distribution In wells in the lower zone to 
determine performance of groundwater interim action at RW-2. 

• Continued implementation of the groundwater interim action in the lower zone at RW-2, 
Approximately 1.5 million gallons of groundwater have been recovered, treated, and discharged. 
Analytical results indicate pentachlorophenol is degraded to nondetectable concentrations or 
concentrations less than the discharge limitations in the effluent. 

• Continued implementation of groundwater interim action startup monitoring in the lower zone, 
including collection of quarterly groundwater elevation measurements in the lower zone. 

• Coordinated with subcontractor for preparation of as-built construction drawings to facilitate 
completion of groundwater interim action completion report. Prepared groundwater interim action 
completion report for internal review, 

2/8101 S:\'lHARE00C\231 \00 IIMO·RYJWEQ!OSln>.:>nlh..'1'!'rloc 1 Landau Associates 
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• Continued preparation of a pilot study work plan for treatment of contaminated soil. 

e Continued internal reviews of a report to provide the results of the EPPI on the east property, 
including the results of human health and ecological risk evaluations, statistical evaluations for 
compliance, and plans for further action. 

• Continued preparation of the Phase III RI work plan, including update of the Quality Assurance 
Project Plan (QAPP) and Health and Safety Plan.· 

• Provided DEQ with an updated schedule for· Phase IIII RIIFS activities. Updated schedules for the 
east property and Phase III activities will be provided with the EPPl Results Report and Phase III RI 
work plan, respectively. 

RESULTS COLLECTED 

• Daily system operation data collected durilW interim action startup monitoring in the lower zone will 
be provided in the next quarterly status,report. -

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Submit the Fourth Quarter 2000 Interim Action Status Report to DEQ. 

• Provide DEQ with the final Phase II RI report and response letter to DEQ comments. 

• Conduct internal reviews on the Groundwater Interim Action Completion Report. 

• Continue implementation of the interim action startup plan, including baseline water level monitoring 
and hydraulic capture zone evaluation for upper zone pumping (if appropriate based on upper zone 
groundwater levels). Continue full-scale treatment and discharge to POTW. 

• Evaluate system operation data for groundwater interim action. 

• Continue preparation and internal review of the pilot study work plan. 

• Complete internal reviews of EPPI Results Report and submit to DEQ. 

• Complete preparation and conduct internal reviews of the Phase III RI work plan. 

• Provide DEQ with updated schedules for the east property and Phase III activities (with respective 
documents listed above). 
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landau 
Associates 

Enviironrnenlall and Geotech nical Services 

March 8, 2001 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 972014987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

On behalf of Time Oil, attached is the February 2001 monthly report for Time Oil Northwest Terminal 

RIlFS. 

LANDAU ASSOCIATES, INC. 

~~~ 
&- Rebekah Brooks 

Project Manager 

31Sl01 S~\\'1lP~0C"..23[\OOj\03S\DEQ.-~.Itr.doc 
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cc: Mr. Kevin Murphy, Time Oil Co. 
Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. 
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MONTHLY REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

February 2001 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the January 2000 monthly report to DEQ. 

• Conducted the first quarter 2001 groundwater sampling event on February 12-15, 2001, including 
collection of groundwater samples from the east property wells. No product was observed in well 
L W -11 S or the passive recovery bailer; therefore, the bailer was removed. 

• Incorporated DEQ's comments into a final Phase II RI Report and submitted to DEQ with a letter 
providing responses to DEQ' s comments on the report. 

• Received comments from DEQ on groundwater monitoring and groundwater interim action 
documents and the Phases IIII RIIFS project schedule. Responses to DEQ's comments will be 
incorporated into future documents or addressed in a response letter. 

• Continued development of a strategy for a sensitivity analysis to calculate a range of potential risk
based cleanup levels for key constituents prior to conducting the risk assessment for the terminal to 
possibly expedite remediation of the soil stockpile. 

• Submitted the Fourth Quarter 2000 Groundwater Interim Action Status Report to DEQ. 

• Conducted internal reviews of the Draft Groundwater Interim Action Completion Report. 

• Evaluated groundwater levels and PCP concentration distribution in wells in the lower zone to 
determine performance of groundwater interim action at RW-2. 

• Continued implementation of the groundwater interim action in the lower zone at RW -2. 
Approximately 1.9 million gallons of groundwater have been recovered, treated, and discharged. 
Analytical results indicate pentachlorophenol is degraded to nondetectable concentrations or 
concentrations less than the discharge limitations in the effluent. 

~ Continued· hl1plementation ·of groundwater interimactioll startup monitoring in the lower zone, 
including collection of quarterly groundwater elevation measurements in the lower zone. 

• Continued preparation of a pilot study work plan for treatment of contaminated soil. 

• Continued internal reviews of a report to provide the results of the EPP! on the east property, 
including the results of human health and ecological risk evaluations, statistical evaluations for 
compliance, and plans for further action. 

• Began internal reviews of the Phase III RI work plan, including the updated Quality Assurance 
Project Plan (QAPP) and Health and Safety Plan. 
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RESULTS COLLECTED 

• Daily system operation data collected during interim action startup monitoring in the lower zone will 
be provided with the next quarterly status report. 

• Quarterly groundwater levels collected as part of the first quarter 2001 quarterly groundwater 
monitoring event, including those collected for lower zone interim action monitoring; these data will 
be provided to DEQ with the March 2001 monthly report, and discussed in the First Quarter 2001 
Groundwater Report and the First Quarter 2001 Groundwater Interim Action Status Report. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Receive and begin evaluation and validation of the first quarter 2001 groundwater analytical data; 
these data will be provided to DEQ with the monthly report following validation. 

o Prepare a recommendation letter to DEQ for future analyses of TPH for quarterly groundwater 
sampling events. 

• Complete internal reviews and submit the Groundwater Interim Action Completion Report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW ~2. Continue fu11-
scale treatment and discharge to POTW. 

• Implement the interim action startup plan within the upper zone, including baseline water level 
monitoring and hydraulic capture zone evaluation for upper zone pumping, if appropriate, based on 
upper zone groundwater levels. 

$ Evaluate system operation data for groundwater interim action. 

• Continue preparation and internal review of the pilot study work plan. 

• Complete internal reviews of EPPI Results Report and submit to DEQ. 

• Continue internal reviews of the Phase III RI Work Plan. 

• Provide DEQ with updated schedules for the east property and Phase III activities (with respective 
documents listed above). 
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, rAllandau 
IfQI Associates 
Environmental and Geotechnical Services TRANSMITTAL 

To: Time Oil Co. 
2737 W. Commodore Way 
Seattle, WA 98100-1233 

Attn: Mr. Kevin Murphy 

RE: Time Oil Northwest Terminal 

Date: April 24, 2001 

Project No.: 231001.151/132 

"~RR~~"RM~~"~nB~~~·~~Da .. uamm~mm~ .. 
Description Copies 

1 
DRAFT Tecnnical Memorandum RE: Work Plan for 2001 StockpileSoif 
Characterization Sampling Time Oil· Northwest Terminal . 

1 
DRAFT Technical Memorandum RE: Supplemental Sampling and Analysis 
Plan, Phase 11 Remedial Investigation, Time Oil Northwest Terminal . 

Message: 

Please find enclosed 1 copy of the above-referenced documents. Please call me if you have any 
questions. 

RB/rgm 
Enclosures 

LANDAU ASSOCIATES, INC. 

(Jb~~ 
~ Rebekah Brooks 

Senior Hydrogeologist 

cc: Patty Dost, Schwabe Williamson & Wyatt 
~Bob Fisher, Beazer East, Inc. (Work Plan for 2001 Stockpile memo only) 

Mike Tischuk, Beazer East, Inc. 

4124/01 S:\WPR0CI231\TRANSMIT.FAXlmurphy_tm.do< 
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I"'X1Landau 
I{QI Associates 

Confidential Privileged Communication and Attorney Work 

Product-Restricted Distribution 

Environmental and Geotechnical Services 

TO: 

FROM: 

DATE 

RE: 

TECHNICAL MEMORANDUM 

Kevin Murphy, Time Oil Co. DRAFT 

Martin Powers and Rebekah Brooks 

April 24, 2001 

WORK PLAN FOR 2001 STOCKPILE SOIL CHARACTERIZATION SAMPLING 
TIME OIL NORtHWEST TERMINAL 

INTRODUCTION 

This technical memorandum presents a work plan for the collection and analysis of additional soil 

characterization samples from the soil stockpile located at the Time Oil Nort.hwest Terminal in Portland, 

Oregon (Figure 1). The objective of the sampling will be to collect data for determination of soil 

concentrations under current conditions for use in the evaluation of future remedial action alternatives for 

the stockpile. Specifically, the data collected from the soil stockpile will be· used to evaluate the 

following: 

• whether the material in the soil stockpile is suitable for direct Hmd disposal or incineration at 
an offsite facility, and 

• whether the material in the soil stockpile is amemlble to solid-phase biodegradation as a 
potential remedial option. This determination will include collection of data to attempt to 
determine what factors, if any, would limit the biodegradation of the soil stockpile materials. 

The soil stockpile characterization sampling will consist of the coliection of representative soil 

samples from the stockpile and analysis of the samples for a group of constituents, including those 

vreviously identified as constituents of potential concern (COPC) or constituents of potential ecological 

concern (CPEC) (Landau Associates 1999), in accordance with DEQ's guidance for risk assessments 

(DEQ 1999, 2000). The soil samples will also be evaluated for physical and biological parameters to 

evaluate the biodegradation potential of the stockpile materiaL A description of the procedures for 

management of the stockpile cover, soil sample collection, analytical methods, and subsequent 

evaluations are provided in the following sections. Field sampling· procedures are provided as 

Attachment A. 

MANAGEMENT OF THE SOIL STOCKPILE COVER 

The soil stockpile is currently covered with a high density polyethylene (HOPE) cover measuring 

approximately 130 ft by 170 ft. The HDPE cover (Griffolyn T -85) is a IS-mil, 5-ply flexible membrane , 

with nylon scrim reinforcing. The cover is secured to the stockpile by water-fiiled hydrotubes along its 

130 2nd Avenue S .• Edmonds; WA 98020 • (425) 778-0907 • Fax (425) 778·6409 
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base and a tire web placed on the stockpile top and side slopes. The current cover was installed in 1999 to 

replace an earlier cover which exhi.bited weather-induced damage. The current cover was placed on top 

of the earlier cover to provide additional cover protection. 

Prior to collection of the soil samples, the uppermost cover will be peeled back to allow direct 

access for the soil sample augers. Holes will be cut into the older cover, as necessary, to access the 

stockpile for sampling. It is anticipated that a remediation contractor will be used for manipulation of the 

cover. Following sample collection, the cover and hydrotubes will be replaced, in accordance with the 

Stockpile Management Plan (SMP) implementation protocols (Landau Associates 1997). 

SAMPLE COLLECTION METHODS 

The procedures for collection of representative soil samples from the soil stockpile are provided 

in-Attachment A to this memorandum. In summary, soil samples will be collected from 18 grid-based 

random sample locations distributed over the entire surface area of the stockpile (Figure 2). Sampling 

will be conducted using a hand auger or limited access hollow-stem auger rig with care being taken so 

that the auger does not penetrate the liner located under the stockpile. The samples will be composited 

over the entire thickness of the stockpile at each location. In addition, composite soil samples will be 

collected from every group of three consecutive grid locations (e.g., grids 1, 2, and 3; grids 4, 5, and 6; 

etc.). A total of 6 composite samples will be collected from the 18 sample locations. 

Quality assurance/quality control (QA/QC) procedures and health and safety protocols to be used 

during sampling will be conducted in accordance with the revised Quality Assurance Project Plan (QAPP) 

and Health and Safety Plan (HSP) (Landau Associates 200 la,b). The QAPP and HSP will be reviewed 

by field personnel prior to mobilization to the site for sampling activities. Questions regarding the 

policies and procedures contained in these documents, if any, will be resolved by the Landau Associates 

and Time Oil project managers before initiation of field activities. 

ANALYTICAL METHODS 

Following collection, the stockpile soil samples will be submitted to analytical laboratories for the 

analysis of the parameters listed on Table 1. The samples will be submitted to analytical laboratories as 

follows: 

• Each of the 18 soil samples collected at the grid locations, and the associated QAlQC 
samples, will be submitted to Analytical Resources, Inc. CARl) in Seattle, Washington for 
analysis of semivolatile organic compounds (SVOCs), including pentachlorophenol (PCP) 
by the selected ion monitoring method, and metals. 

• The six composite soil samples will also be submitted to ARI for potassium, and pH analyses. 

4124i01 S:\WPROCI231\OOI\151IstockpilesampIingmem.doc DRAFT 
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• The six composite soil samples will be submitted to Pace Analytical Services, Inc. in St. Paul, 
Minnesota for analysis of dioxins/furans. 

• The six composite soil samples will be submitted to Microbe Inetek Labs in St. Louis, 
Missouri for analysis of biochemical parameters (except potassium and pH) and the 
biofeasibility parameters. 

• The six composite samples will be homogenized into one sample and will be submitted to 
Rosa Environmental and Geotechnical Laboratory in West Seattle, Washington for analysis 
of physical parameters. 

The sampling and analyses will be conducted in accordance with the QA/QC procedures provided in the 

QAPP (Landau Associates 2001), and as described in Attachment A. 

RESULTS Ev ALUATION!REPORTING 

Following receipt of the analytical results, Landau Associates will process the laboratory

provided data and validate the quality of the data using the procedures provided in the QAPP .. Following 

validation, the analytical results will be evaluated to determine the most feasible method for treatment 

andlor disposal of the material in the soil stockpile in accordance with state and fed~ral regulations. The 

results of this evaluation and the tabulated analytical results will be presented in a technical memorandum 

to DEQ. The evaluation results will provide the recommended remedial alternative for treatment andlor 

disposal of the stockpile material. If disposal is determined to be the recommended alternative, a focused 

feasibility study will be prepared and submitted to DEQ for approval. If treatment is detennined to be the 

recommended alternative, a plan for conducting solid-phase biodegradation on the stockpile material will 

be provided to DEQ for approval prior to implementation. 

REFERENCES 

DEQ. 2000. Guidance for Conduct of Deterministic Human Health Risk Assessments. Oregon 
Department of Environmental Quality, Portland, Oregon. May. 

DEQ. 1999. Guidance for Ecological Risk Assessment, Level II - Screening. Oregon Department of 
Environmental Quality, Portland, Oregon. October. 

Landau Associates. 2000a. Draft Quality Assurance Project Plan, Time Oil Northwest Terminal. March 
22. 

Landau Associates. 2000b. Draft Project Health and Safety Plan, Time Oil Northwest Terminal. March 
22. 

Landau Associates. 1999. Phase I and II Contaminants of Potential Concern (COPC) Screening Report, 
Time Oil Northwest Terminal. September 10. 

Landau Associates. 1997. Technical Memorandum RE: Stockpile Management Plan. March 24. 
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ATTACHMENT A 
FIELD SAMPLING PLAN 

This field sampling plan describes the procedures for collecting soil characterization samples of 

the soil stockpile at the Time Oil Northwest Terminal in Portland; Oregon. The procedures described 

herein are consistent with Oregon Department of Environmental Quality (DEQ) and Environmental 

Protection Agency (EPA) sampling protocols. Sampling and analysis for this activity will take place in 

accordance with the project Health and Safety Plan and Quality Assurance Project Plan (Landau 

Associates 2001a,b). 

IDENTIFICATION OF SOIL SAMPLE LOCATIONS 

The locations for the soil characterization samples will initially be identified using a grid-based 

random sampling approach. In summary, the method for sample identification will consist of dividing 

the surface area of the soil pile into 18 sample grids of ~pproximately equal surface area. One sample will 

. be collected at a randomly-generated location from each of the 18 grids. Coordinates for the' random 

sample locations within each grid will be generated using the method described in the EPA guidance, 

entitled Methods for Evaluating the Attainment of Cleanup Standards, Volume 1: Soils and Solid Media 

(February 1989), as follows: 

1. Assign the origin of an XY-axis at the lower left hand comer of each sample grid. The minimum X 
and Y coordinates will be defined as Xmin and Y min and both. will be set equal to zero. 

2. Measure the total length (Xmax) and total width (Y max) of each sample grid. Xmax will be set equal to 
the distance, measured in feet, between the lower left hand comer of the sample grid and the lower 
right hand comer of the sample grid. Y max will be set equal to the distance, measured in feet, between 
the lower left hand comer of the sample grid and the upper left hand comer of the sample grid. 

3. For each of the 10 sampling grids, two random numbers (A and B) between 0 and 1 will be generated 
(using a HP calculator, or equivalent) and the following equation will be utilized to determine the X 
and Y coordinates of the sample location within the sample grid: 
X = Xmin + (Xmax - Xmin) * Random Number A 
Y = Y min + (Y max - Y min) * Random Number B 
Each X and Y coordinate will be rounded to the nearest half-foot. 

4. Once the soil sample locations have been identified, each of the sample locations will be identified 
with a wooden stake, with the appropriate sample location identified. 

5. Sample location identifications will be identified as follows: 
SSP-2001-(Grid Number). 

4/24/01 S,\WPROC\231\OOI\l51 \attachmenl a.doc DRAFT 
1 

BZT01 04(e)0161 09 



SAMPLE COLLECTlONPROCEDURES 

At each of the designated sample locations, a sample will be collected using a hand auger or a 

limited access hollow-stem auger drilling rig. The sample collected will be a composite sample 

representative of the entire thickness of the soil pile at the sample location. As such, each time the auger 

is brought to the surface, the material present in the hand auger bucket or split spoon sampler will be 

placed on clean plastic sheeting. To the extent possible, the volume of soil collected at each depth 

sampled at a single location will be approximately equal. If a hand auger is utilized to collect the soil 

samples, a 3-inch diameter clean PVC pipe will be inserted in the borehole as the hand auger is advanced, 

to reduce the potential for the borehole to collapse or slough. If a limited access auger drilling rig (e.g., 

Minuteman or an Acker Soil Mechanic) is utilized, the method of soil sample collection will be through 

split spoon samples driven through the center of hollow-stem augers. The borehole will be advanced to 

the top of the layer of gravel located near the bottom of the soil pile. Measurements will be made prior to 

drilling to determine the anticipated depth to the gravel layer. After reaching the maximum depth of the 

borehole, the sample material will be placed into a decontaminated stainless steel bowl, and thoroughly 

homogenized by field personnel using a decontaminated, stainless steel mixing spoon. Following 

homogenization of the sample material, the soil will be placed into appropriate sample containers 

provided by the laboratory. 

During the collection of the soil samples, the Log of Exploration, Soil/Sediment Sample 

Collection Form, and the Chain of Custody Form will be completed by Landau AS$ociates personnel, in 

accordance with the methods described in the QAPP. Copies of these forms are provided in Appendix E 

of the draft Phase III Remedial Investigation Work Plan (Landau Associates 200le). In addition to the 

forms listed above. Landau Associates field personnel will follow protocols specified in the QAPP for 

project documentation. including taking field notes, labeling sample containers, photographing the soil 

sampling activity, and making notations on a site map showing sample locations. 

QAlQC samples to be collected during the field activities will include one blind field duplicate 

from one of the grid locations and one field equipment blank. Collection procedures will be conducted in 

accordance with the QAPP. 

SAMPLE SHIPMENT AND ANALYSIS 

Following collection of the soil samples, the sample containers will "be placed in a cooler for 

shipment to the laboratory. All samples will be shipped by overnight courier or hand delivered to the 

appropriate analytical laboratory. Sample shipment will be completed as soon as possible following 

completion of the requisite field forms to minimize the holding time for the samples. At a minimum, 
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samples will be shipped from the field at the conclusion of each . work day. Specific procedures for 

sample packing, shipment, and custody will be followed as specified in the QAPP. 

The samples will be analyzed for the chemical, physical, and biological parameters listed in Table 1 of 

the main text. The samples will be submitted to analytical laboratories as follows: 

• Each of the 18 soil samples collected at the grid locations, and the associated QAlQC 
samples, will be submitted to Analytical Resources, Inc. (ARl) in Seattle, Washington for 
analysis of semivolatile organic compounds (SVOCs), including pentachlorophenol (PCP) 
by the selected ion monitoring method, and metals. 

• The six composite soil samples will also be submitted to ARI for potassium, and pH analyses. 

• The six composite soil samples will be submitted to Pace Analytical Services, Inc. in St. Paul, 
Minnesota for analysis of dioxins/furans. 

• The six composite soil samples will be submitted to Microbe Inetek Labs in S1. Louis, 
Missouri for analysis of biochemical parameters (except potassium. and pH) and the 
biofeasibility parameters.' 

The six composite samples will be homogenized into one sample will be' submitted to Rosa 

Environmental and Geotechnical Laboratory in West Seattle, Washington for analysis of physical 

parameters. 

The analytical laboratories will complete the analyses of the samples within the appropriate 

holding times penuitted by the respective sampling methods. 

EQUIPMENT DECONTAMINATION 

Decontamination procedures are to be used by field personnel to clean drilling, sampling, and 

related field equipment. Deviation from these procedures must be documented in field records. 

All manual sampling equipment used (i.e., hand auger, split spoon samplers, stainless steelbowls, 

stainless steel spoons, etc.) will be decontaminated using a three step process, as follows: 

1. Scrub surfaces of equipment that would be in contact with the sample with brushes 
using an Alconox solution 

2. Rinse and scrub equipment with clean tap water 

3. Rinse equipment a final time with deionized water to remove tap water impurities. 

Decontamination of sampling equipment that is suspected to come into contact with free phase liquid, or 

contains a visible sheen will include a hexane rinse (or other appropriate solvent) prior to the final rinse. 

All downhole sampling equipment (Le., hollow-stem augers) will be decontaminated using the 

following two-step process: 

3 
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1. After removing augers from the drill rig, remove excess soil from the auger and 
deposit the soil back into the borehole. 

2. Following the removal of the excess soil, use a hot water pressure washer to clean the 
remaining visible soil from the augers. The supply source of water will be potable 
water available at the site .. 

The decontamination station for the downhole sampling equipment will be located at the base of the soil 

stockpile at an area designated by Time Oil personneL Water generated during the decontamination 

process shall be contained and stored in 55-gallon drums to be left at the site after being properly labeled 

and sealed. Decontamination of the reusable sampling devices will occur between collection of each 

sample and at completion of the project 

RESIDUAL WASTE HANDLING 

Following collection of the soil samples and preparation for shipment to the laboratory, any 

remaining soil sample will be placed back into the original boreholes. Any remaining boreholes will be 

filled in with additional soil from the stockpile to reduce the hazard that could be created by the borehole. 

Decontamination water derived from the collection of soil samples will be temporarily contained 

in 55-gallon drums provided by Time Oil and transferred to tank 38009 for subsequent treatment by the 

terminal wastewater treatment system Soil residuals from the drums will be placed on the soil stockpile. 

Other contaminated waste material derived from sample collection (e.g., PPE, plastic sheeting, 

etc.) will be containerized in 55-gallon drums for future disposal in accordance with applicable state and 

federal regulations. 

REFERENCES 

Landau Associates. 2001a. Draft Project Health and Safety Plan, Time Oil Norlhwest Terminal, 
Portland, Oregon. March 22. 

Landau Associates. 2001b. Draft Quality Assurance Project Plan, Time Oil NOrlhwest Terminal, 
Portland, Oregon. March 22. 

Landau Associates. 2001c. Draft Phase III Remedial Investigation Work Plan, Time Oil NOrlhwest 
Terminal, POrlland, Oregon. March 22. 
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TABLE 1 
LAS ORA TORY ANALYSES 

Notes: 

NA = Not Applicable 

(a) Analysis methods are from EPA 8W-846, unless otherwise noted. 8M methods are referenced in Standard Methods for Water 
and Wastewater, 18h Edition. The SSA method is referenced in Soil Scientist Society of America Methods of Soil Analysis, 
Part I. Physical and Mineraological Methods. ASTM methods are referenced in the American Society for Testing and Materials 
Annual Standards-Soil and Rock. 

(b) The number of samples indicated does not include QNQC sampling. 
(c) One 8-oz., un preserved WMG container will be used for these analyses. 
(d) One 4-oz., un preserved WMG container will be used for metals and potassium analysis. 
(e) One 8 oz., unpreserved WMG container will be used for dioxiris/furans analyses. 
(f) One 8-oz .• unpreserved wide mouth glass (WMG) container will be used for these analyses .. 
(g) One 8-oz., unpreserved WMG container will be used for BOD and COD analyses. The sample must be submitted to the 

laboratory within 24 hours of collection. 
(h) One 16-oz., unpreserved WMG container will be used for analyses of the physical parameters listed. 
(i) One 16-oz., unpreserved WMG container will be used for analysis of biological parameters. 
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Landau 
Associates 

Environmental and Geotechnical Services 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 
PORTLAND,OREGON 

Dear Mr. Roick: 

Ir~ APR 1 S 2001 

April 9, 2001 

oCo-/tiA 
Ct)b 

On behalf of Time Oil, attached is the March 2001 monthly report for Time Oil Northwest 

Terminal RIlFS. 

RB/rgm 

Enclosure 

LANDAU ASSOCIATES, INC. 

(j~d£L~J 
-rir Rebekah Brooks 

Senior Hydrogeologist 

cc: Mr. Kevin Murphy, Time Oil Co. 
Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. 
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MONTHLY REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

March 2001 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the February 2000 monthly report to DEQ. 

• Received comments from DEQ on the revised Phase II RI report. As stated, approval contingencies 
will be addressed during the Phase III RI or future risk assessment and feasibility study evaluations. 

• Received, validated, and evaluated the first quarter 2001 groundwater analytical data; these data are 
attached. Began preparation of the First Quarter 2001 Groundwater Report. 

• Prepared the First Quarter 2001 Interim Action Status Report, including evaluation of quarterly 
groundwater elevations and PCP distribution for performance of groundwater interim action 

• Continued implementation of the groundwater interim action in the lower zone at RW-2. 
Approximately 2.2 million gallons of groundwater have been recovered, treated, and discharged. 
Analytical results indicate pentachlorophenol is degraded to nondetectable concentrations or 
concentrations less than the discharge limitations in the effluent 

• Continued development of a strategy for a sensitivity analysis to calculate a range of potential risk
based cleanup levels for key constituents prior to conducting the risk assessment for the terminal to 
possibly expedite remediation of the soil stockpile. 

• Continued preparation of a pilot study work plan for treatment of contaminated soil. 

• Continued client reviews of a report to provide the results of the EPPI on the east property, including 
the results of human health and ecological risk evaluations, statistical evaluations for compliance, and 
plans for further action. 

• Began client reviews of the Phase III RI work plan, including the updated Quality Assurance Project 
Plan (QAPP) and Health and Safety Plan. 

RESULTS COLLECTED 

• Validated analytical results for the first quarter 2001 quarterly groundwater monitoring event, 
including those collected for lower zone interim action monitoring locations, are attached to this 
report. The data validation reports and laboratory data will be provided with the First Quarter 2001 
Groundwater Report. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

1 Landau Associates 
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• Prepare a letter providing documentation for stockpile management activities since 1998. 

• Prepare a recommendation letter to DEQ for future analyses of TPH for quarterly groundwater 
sampling events. 

• Complete and conduct internal reviews for the First Quarter 2001 Groundwater Report, and the First 
Quarter 2001 Interim Action Status Report. 

• Complete client reviews and submit the Groundwater Interim Action Completion R,eport to DEQ. 

• Continue jmplementation of the groundwater interim action in the lower zone at RW~2. Continue full
scale treatment and discharge to POTW. 

• Implement the interim action startup plan within the upper zone, including baseline water level 
monitoring and hydraulic capture zone evaluation for upper zone pumping, contingent on upper zone 
groundwater levels. 

• Evaluate system operation data for the groundwater interim action. 

• Provide DEQ with a work plan for resampling of the soil stockpile for assessment of current 
conditions. 

• Continue preparation and internal review of the pilot study work plan. 

• Complete client reviews of EPPI Results Report and submit to DEQ. 

• Continue client reviews of the PluJse III RI Work Plan. 

• Provide DEQ with updated schedules for the east property and Phase III activities (with respective 
documents listed above). 

2 Landau Associates 
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Sample Identiflcation: 
labonrtory Identification: 

Date Collected: 

CHLORINATED PHENOLS (pglL) 
EPA Method SWB040 
Pentachlorophenol 

SEMIVOLATILES (pglL) 
EPA Method SW8Z70 
Phenol 
6is-(2.chloroethyl) Ether 
2.chlorophenol 
1,3-0ichlorobenzene 
1,4-0ichlorobenzene 
Benzyl Alcohol 
1 ,2-Dichlorobenzene 
2..Methylphenol 
2,2'-Oxybis(1.chloropropane) 
4-Methylphenol 
N-Nitroso-Di-N-Propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dlmethylphenol 
Benzoio AcId 
bls(2.chloroethoxy) Methane 
2,4-Oichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Triehloropllenol 
2.chloronaphthalene 
2-Nltroanl!ine 
Dimethylphlhalate 
Acenaphthylene 
3-Nltroanl!ine 
Acenaphthene 
2,4-0initrophenol 
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TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 

SHALLQW wgLl_S 

61 0 H J1 K 
CT67H CT31F CT37N CT55F C1370 
2115101 2112101 2112101 2114101 2112101 

0.25 U 0.25 U 0.25 U I o.sol NA 

2.61 2.0 U NA 2.0 U NA 
2.0 U 2.0 U NA 2.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
5.0 U 5.0 U NA 5.0U NA 
1.0 U 1.0 U NA 1.0U NA 
8.61 2.0 U NA 2.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
8.4J 1.0 U NA 1.0 U NA 
2.0 U 2.0 U NA 2.0 U NA 
.;to U 2.0 U NA 2.0 U NA 
'1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
5.0 U 5.0 U NA 5.0 U NA 
3.1l U 3.0 U NA 3.0 U NA 
10 II 10 U NA lOU NA 
1.0 U 1.0 U NA 1.0 U NA 
3.0 U 3.0 U NA 3.0U NA 
1.0 U 1.0 U NA 1.0 U NA 
5.11 1.0 U NA I 2.91 NA 
3.0 U 3.0 U NA 3.0 U NA 
2.0 U 2.0 U NA 2.0 U NA 
2.0 U 2.0U NA 2.0 U NA 
1.0 U 1.0 U NA I 3.01 NA 
5.0 U 5.0U NA 5.0 U NA 
5.0U 5.0U NA 5.0U NA 
5.0 t.:. 5.0 U NA 5.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
5.0U 5.0 U NA 5.0U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
6.0 U 6.0 U NA 6.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
10 U 10 U NA 10 U NA 
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L LW1S LW2S 
CT370 CT37S CT55G 
2112101 2112101 2114/01 

0.25 U 0.25 U I 6501 

2.0 U 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
3.0 U 3.0 U 3.0 U 
10 U 10 U 10 U 

1.0 U 1.0 U 1.0 U 
3.0 U 3.0 U 3.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U I 121 
3.0 U 3.0 U 3.0 U 
2.0 U 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
5.0 U 

, 
5.0 U 5.0 U 

5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
6.0 U 6.0 U 6.0 U 
1.0 U 1.0 U 1.0 U 
10 U 10 U 10 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

CHLORINATED PHENOLS (pg/L) 
EPA Method SW8040 
Pentllchloropllenol 

SEMIVOLATILES (pgIL) 
EPA Method SWSZTO 
Phenol 
Bis-(2-Chloroethyl) Ether 
2-Chloropilenol 
1 ,J-Dichlorobenzene 
1 ,4-Dichlorobenzene 
Benzyl AJechol 
1,2-Oichlorobenzene 
2~lhylpllencl 

2,2'-Oxybls(1-Chloropropane) 
4-Methylphencl 
N-Nltroso-Oi-N-Propyiamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nltropilenol 
2.4-Dimelhylphenol 
BenzoIc Acid 
bis(2-Chloroethoxy) Methane 
2,4-0ichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-ChtOfOBnillne 
Hexachlorobutlldlene 
4-Chloro-3-rnethylphenol 
2-M81hylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-TrichfQrophenol 
2-ChfQronaphthatene 
2-Nltroanfllne 
Dimelhylphthalate 
Acenaphthylene 
3-Nitroanilfne 
Acenaphthene 
2,4-Oinitrophenol 

41912001 s: \Shee1sltimooillph2n,Gwevnt16 shallOW 

TABLEA4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 
SHALLOW WELLS 

OupofLWSS 
LW4S LWSS LW1S LWSS W 
CT61C CT31E CT31A CT61J CT611 
2115/01 2112101 2112101 2115101 2115101 

0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U 

1001 2.0 U 2.0 U 2.0 U 2.0 U 
2.0 U 2.0 U 2;.0 U 2.0 U 2.0U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5,0 U 5,0 U 5,0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2,0 U 2.0 U 2.0 U 
1,OU 1.0 U 1.0 U 1.0 U 1.0 U 

2101 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 
4.41 3.0 U 3.0 U 3.0 U 3.0 U 

2;001 10 U 10 U 10 U 10 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
8.51 1.0 U I 3.71 I 6,71 I 6.41 
3.0U 3.0 U 3.0 U 3,OU 3.0 U 
2.0 U 2.0 U 2.0 U 2.0U 2.0U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
3.61 1.0 U I 1.41 I 7.01 I 6.sl 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 
1,0 U 1.0 U 1.0 U 1.0 U 1,0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
6,0 U 6.0 U 6,0 U 6.0 U 6.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 
10 U 10 U 10 U 10 U 10 U 

Page 2 of 15 

LW11S LW13S LW101S 
CT55H CT610 CT37J 
2114/01 2115101 2113101 

I 3201 I 9.31 0.25 U 

I 101 NA 2.0 U 
2;.0 U NA 2.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0U 
1,0 U NA 1.0 U 
2.0 U NA 2.0 U 
1.0 U NA 1.0 U 

I 3.11 NA 1.0 U 
2.0 U NA 2.0 U 
2.0 U NA 2.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
3.0 U NA 3.0 U 
10 U NA 10 U 
1,0 U NA 1,0 U 
3.0 U NA 3,0 U 
1.0 U NA 1,0 U 

I 5.11 NA 1,0 U 
3.0 U NA 3.0U 
2.0 U NA 2.0U 
2.0 U NA 2.0 U 

I 3.91 NA 1.0 U 
5.0 U ; NA 5.0 U 
5.0 U NA 5.0 U 
5.0 U NA 5.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1,0 U 
6,0 U NA 6,OU 
1.0 U NA 1.0 U 
10 U NA 10 U 

Landau Associates 



Sample Identification: 
Laboratory Identification: 

Date Collected: 

CHLORINATED PHENOLS (lJgILI 
EPA Method SW8040 
Pentachlorophenol 

SEMIVOLATlI..ES (pg/L) 
EPA Method SW8270 
Phenol 
Bis-(2-Chloroethyl) Ether 
2-Chlorophenol 
1.3-0lchrorobenzeI19 
1,4-0ichlorobenzene 
Benzyl AlCOhol 
1,2-Dichlorobenzene 
2-Methylphellol 
2,2'..(»(ybis(1-Chloropropane) 
4-Methylphenol 
N-Nitroso-Qj·N·Propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-0imethylphenol 
Benzolc Acid 
bis{2-Chloroethoxy) Methane 
2,4-0ichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroanillne 
Hexachlorobutadlene 
4-Chloro-3-methylphenol 
2-M1!1hy1naphthalene 
Hexachlorocyclopentadlene 
2,4,6-Trichloropheno! 
2,4,> Trichloropheno! 
2-Chloronaphthalene 
2-Nltroanlllne 
Dlmethylphthalate 

OJ Acenaphthylene 
N 3-Nltroanlllne 
--I Acenaphthene 
0 2,4-0initrophellOi -->. 
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TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 

S!;!ALLOW WEbLS 

LW102S LW103S LW104S RW1 
CT37H CT37K CT37G CT67K 
2113101 2113/01 2113/01 2115101 

0.25 U 0.25 U 0.25 U u .110001 

2.0 U 2.0 U 2.0 U 601 
2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
2.0U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
3.5 1.0 U 1.0 U 161 
2.0 U 2.0 U 2.0 U 2.0 U 
2.0 U 2.0U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 
10 U 10 U 10 U 10 U 

1.0 U 1.0 U 1.0 U 1.0 U 
3.0 IJ 3.0 U 3.0 U 3.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 13\ 
3.0 U 3.0 U 3.0 U 3.0 U 
2.0 U 2.0U 2.0U 2.0 U 
2.0 U 2.0 U 2.0U 2.0 U 
1.0 U 1.0 U 1.0 U L 5.21 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 171 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
6.0 U 6.0U 6.0U 6.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
10 U 10 U 10 U 10 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

4-Nltrophenol 
Olbenzofuran 
2,6-Olnltrotoluene 
2,4-0initrotoluene 
Olethylphthalate 
4-Cttlorophenyt·phenylether 
Fluorene 
4-Nitroanilfne 
4,6-0lnitr0-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylelher 
Hexachl0r0benzene 
Pentachlorophenol 
Phenanthrene 
Carbatole 
Anthracene 
Oi-n-Butylphthalate 
Fluoranthene 
Pyrena 
Butylbe~phthalate 
3,3'.Olchlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Oi-n-Octyl phthalate 
Benzo(b)nuoranlhene 
Benzo{k)nuoranthene 
Benzo(a)pyrena 
Indeno(1,2,3-<:d)pyrene 
Olbenz(a,h)anthracene 
Benzo(g,h,l)perylene 

41912001 s: \Sheets\timeoi!\ph2n'\GwsVIlt16 shallow 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENTs FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 
SHALLOW WELLS 

B1 0 H J1 K 
CT67H CT37F CT37N CTS5F CT370 
2115101 2112101 2112101 2114/01 2112101 

5.0 U 5.0 U NA 5.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
5.0 U 5.0 U NA 5.0 U NA 
5.0 U 5.0 U NA 5.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
5.0 U 5.0 U NA 5.0 U NA 
10 U 10 U ,NA 10 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
5.0 U 5.0 U NA 5.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
5.0 U 5.0 U NA 5.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
1.0 U 1.0 U NA 1.0 U NA 
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L LW1S LW2S 
CT37D CT37B CT55G 
2112101 2112101 2114101 

5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0U 5.0 U 
10U 10 U 10 U 

1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 12001 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.31 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.41 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 

Landau Associates 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
'-'" 
o 
-->. 

(J) 
-->. 

1'0 
-->. 

Sample Identification: 
LaboratOlj' Idantification: 

Data Coll&eted: 

4-Nitrophenol 
OibElnzofuran 
2,6-0initrotolua"a 
2,4-0fnitrololuane 
Dialhylphthalate 
4-Chlorophenyl·phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2~hylphenol 
N.Nilro$Odiphenyiamine 
4-Bromophenyl-phenylelher 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Cal'bazole 
Anlhracane 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
ButylbElnzylphthalate 
3,3'-DichlorobElm:idine 
Benl:o(a)anthracene 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Di-n.QctyI phthalate 
Benzo{b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno{1,2,:kd}pyrene 
Dibenz(a,h)anthracane 
Benzo(g,h,i)peryiene 

4f9f2001 $: \Sheets\limeoillph2n,\Gwevnt16 shallow 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 
SHALLOW WELLS 

OupofLWas 
LW4S LW5S LW7S LWas W 
CT61C CT31E CT31A CT61J CT6n 
2115101 2112101 2112101 2115101 2115101 

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0U 
10 U 10 U 10 U 10 U 10 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.') U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Pega50f15 

LWl1S LW13S LW101S 
CT55H CT670 CT31J 
2114101 2115101 2113101 

5.0 U NA 5.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
5.0 U NA 5.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
10 U NA 10 U 

1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 

4601 NA 5.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 1I NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
5.0 U NA 5.0 U 
1.0 U NA 1.0 U 
1.6 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
1.0 U NA 1.0 U 
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Sample Identification: 
Laboratory identification: 

Date Collected: 

4-Nitrophenol 
Olbenzofuran 
2,6-0lnitrotoluene 
2,4-Dinitrotoluene 
Oiethylphthalate 
4-Chlorophenyl-phenylelher 
Fluorene 
4-Nitroanlline 
4,6-Dlnitro-2-Melhylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanlhrene 
Carbazole 
Anthracene 
Di-n-Sulylphthalale 
Fluoranthene 
Pyrena 
Sulylbenzylphlhalale 
3,3'-Dlchlorobenzidine 
Benzo(a)anthraoona 
bis(2..fthylhexyl)phlhalate 
Chrysene 
D\.n-OetyI phthalate 
Benzo(b)fluoranthene 
6enzo{k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cdjpyrene 
Dibenz{a,h)anthracene 
6enzo{gth,~perylene 

4/9I2DD1 s; \sheets\timeoil\ph2n,Gwevnt16 shallow 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT. FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 

SHALLOW: WELLS 

LW102S LW103S LW104S RW1 
CT37H CT37K CT37G CT67K 
2113101 2113101 2113101 2115/01 

5.0 U 5.0 U 5.0 U 5.OU 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
10 U 10 U 10 U 10 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 14001 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 4.41 
1.0 U 1.0 U 1.0 U 1.0U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 u 2.01 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U LOU 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
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Sample Identification: 
Labonrtory Identification: 

Date Collec1ed: 

VOLATILES (pgIL) 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Oichloroethene 
1,1-Diahloroethane 
trans-1,2-Dichloroethene 
ais-l,2-0ichloroethene 
Chlororonn 
1,2-0ichloroelhane 
2·Butanone 
1,1,1· Trichlcroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
tmns-1,3-Dichloropropene 
Bromofonn 
4-Melhyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
ChlOfobenzene 
Ethylbenzene 
Styrene 
Trich!orofluorometh&r1e 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
o-Xylene 

41912001 S: \l;heels\limeoil\ph2ri\Gwevnt16 Shallow 

TABLEA-4 
PHASE If REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

B1 D H J1 K 
CT67H CT37F CT37N CT55F CT370 
2115101 2112101 2112/01 2114101 2112101 

30U 1.0 U NA 1.0 U NA 
30U 1.0 U NA 1.0 U NA 
30U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
60U 4.5 U NA 2.5 U NA 

12001 7.1 U NA 5.0 U NA 
30U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30U 1.0 U NA LOU NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 

2601 5.0 U NA 5.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30U 1.0 U NA 1.0 U NA 

150 U 5.0 U NA 5.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 

6101 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30U 1.0 U NA 1.0 U NA 

150 U 5.0 U NA 5.0 U NA 
150 U 5.0 U NA 5.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 

20001 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 

1601 1.0 U NA 1 1.21 NA 
30U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
60U 2.0 U NA 2.0 U NA 

5901 1.0 U NA 1.0 U NA 
2401 1.0 U NA 1.0 U NA 
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L LW1S LW2S 
CT37D CT37B CT55G 
2112101 2112/01 2114101 

1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
4.7 U 4.4 U 7.0 U 
6.1 U 5.0 U I 271 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
5.0 U 5.0 U 10 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
5.0 U 5.0 U 10 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0U 
5.0 U 5.0 U 10 U 
5.0 U 5.0 U 10 U 
1.0 U 1.0 U ~ 2.0 U 
1.0 U 

, 
1.0 U 2.0 U 

1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U I 9.71 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
2.0 U 2.0 U 4.0 U 
1.0 U 1.0 U I ::J 1.0 U 1.0 U 
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Sample ldentificatfon: 
Laborato/y Identification; 

Date Collected: 

VOLATILES (1J9Il.) 
EPA Method SW82S0 
Chloromethane 
8romomethene 
Vinyf Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1·0ichloroethene 
1,1..oichloroethane 
trans-1,2·Dichl0r0ethene 
ci!l-1,2-Oichloroethene 
Chloroform 
1,2..oichloroethene 
2·Butanone 
1,1,1·Trichloroethane 
Carbon Tetrachloride 
Vinyf Acetate 
Bromodichloromethane 
1,2-Oichloropmpane 
ola.1,3-Oichlompropene 
Trichloroethane 
Oibromochloromethane 
1,1,2. Trichloroethane 
Benzene 
Irans-1,3-Oichloropmpene 
Bromoform 
4-MothyI-2-Pentanone (MlBK) 
2-Hexanone 
Tetrachloroethane 
1,1,2,2· Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbe~ene 

Styrene 
Trichlorolluoromethane 
1,1,2· TrichlorotrifJuoroethane 
m,p-Xylene 
o-Xylene 

41912001 s: \sheets\limeoiflph2n'\Gwevnt16 shallow 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 

SH!!.LOW WE!.LS 
Dupof LWSS 

LW4S LWSS LW7S LWSS W 
CTG7C CT37E CT37A CT67J CT671 
2115101 2112101 2112101 2115101 2115101 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 4.8 U 2.0 U 2.0 U 2.0 U 
411 6.6 U 83U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1001 5.0 U I 8.21 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1101 1.0 U 1.0 U I 9.11 I 9.11 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
251 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
791 1.0 U I 151 I 221 I 231 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2401 1.0 U I 9.11 I 4.7j I 5.0j 
1201 1.0 U 1.0 U 1.0 U 1.0 U 
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LW11S LW13S LW101S 
CT55H CT670 CT31J 
2114101 2115101 2113101 

2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
6.5 U NA 2.8 U 

I 431 NA 14 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
10 U NA 5.0 U 

2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
10 U NA 5.0 U 
2.0 U NA 1.0 U 
2.0U NA 1.0 U 
2.0U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0U NA 1.0 U 
10 U NA 5.0 U 
10 U NA 5.0 U 

2.0 U ; NA 1.0 U 
2.0 U NA 1.0 U 

I 2.41 NA 1.0 U 
2.0 U NA 1.0 U 

I 241 NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
4.0 U NA 2.0 U 

B NA 1.0 U 
NA 1.0 U 

Landau Associates 



Sample Identification: 
Laboratory identification: 

Date Collected: 

VOLATILES (1J9Il) 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Oisulfide 
1,1.oichloroelhene 
1,1·0ichloroethane 
Irans-1,2.oichloroethane 
cls..1,2·Oichloroethene 
Chloroform 
1,2·0ichloroethane 
2·Butanone 
1,1,1·Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodich!oromethane 
1,2-0ichloropropane 
cis-1.3-Oichloropropene 
Trichloroethene 
Oibromochloromethane 
1,1,2· Trichloroethane 
Benzene 
trans-1,3-0ichloropropene 
Bromoform 
4-Methyl-2·Pentanone (MIBK) 
2·Hexanone 
T elrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 

OJ Trfchforofiuoromethane 

N 1 ,1,2-Trfchlorotrifluoroethane 
--I m,p-Xylene 
0 o-Xylene ...... 
0 
.j::>.. 

,..-... 
CD ........ 419/2001 s: \$heets\timeoil\ph2n'\Gwevnt16 shallow 
0 ...... 
(J) ...... 
1'0 
01 

TABLEA-4 
PHASE n REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT; FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

lW102S lW103S LW104S RW1 
CT37H CT37K CT37G CT67K 
2113101 2113101 2113/01 2115101 

1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
3.7 U 4.2 U 4.6 U 2.0 U 
160 U 9.1 U 8.9 U 281 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1,0 U 
1,0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5,0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 
1,0 U 1.0 U 1.0 U 1.0 U 
1,0 U 1,0 U 1.0 U 1.0 U 
1.0 U 1,0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 9.01 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 IJ 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5,0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.1i U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 181 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 801 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U Bl 1,0 U 1.0 U 1.0 U 110 
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Sample Identification: 
Laboratory identification; 

Date Collected; 

1,2-Oichlorobenzene 
1,a.Dlchlorobenzene 
1,4-Dlchlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1..[)fchloropropene 
Dibromornethane 
1,1,1 ,2-T etrachloroethal'le 
1,2-Dibromo-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichloro-2-butene 
1,3,S. TrimethylbGnzene 
1,2,4-TrimethylbGnzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dlchloropropane 
IsopropylbGnzene 
n-PropylbGnzene 
BromobGnz9l'le 
2-Chlorotoluene 
4-chlorotoluene 
lert-Butylbenzene 
$8C-Sutylbenzene 
4-lsopropyftoluene 
n·Butylbenzene 
1,2,4-TrichlorobGnzene 
Naphthalene 
1 ,2,3-TrichlorobGnzene 

4f9!2001 s: \Sheets\timeoll\ph2n\Gwavnt16 shallow 

TABLEA4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 

SHAbbO~ WEll,J! 

B1 0 H J1 K 
CT67H CT37F CT37N CT55F CT370 
2115/01 2112101 2112101 2114/01 2112101 

30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30U 1.0 U NA 1.0 U NA 

1500 U 50U NA SOU NA 
30 U 1.0 U NA 1.0 U NA 
60U 2.0 U NA 2.0 U NA 

150 U 5.0 U NA 5.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 

150 U 5.0 U NA 5.0 U NA 
90U 3.0 U NA 3.0 U NA 

150 U 5.0 U NA 5.0 U NA 
311 1.0 U NA 1.0 U NA 

1001 1.0 U NA 1.0 U NA 
150 U 5.0 U NA 5.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30U 1.0 U NA Bl NA 
30 U 1.0 U NA 5.7 NA 
30 U ; 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30 U 1.0 U NA 1.0 U NA 
30U 1.0 U NA 1.0 U NA 

150 U 5.0 U NA 5.0 U NA 
150 U 5.0 U NA 5.0U NA 
150 U 5.0 U NA 5.0 U NA 

Page 100(15 

L LW1S LW2S 
CT370 CT37B CT55G 
2112101 2112101 2114/01 

1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
50U SOU 100 U 
1.0 U 1.0 U 2.0 U 
2.0 U 2.0 U 4.0 U 
5.0U 5.0 U 10 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
5.0 U 5.0 U 10 U 
3.0 U 3.0U 6.0 U 
5.0 U 5.0 U 10 U 
1.0 U 1.0 U B 1.0 U 1.0 U 320 
5.0U 5.0 U 10 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U a 1.0 U 1.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 2.0 U 
1.0 U 1.0 U 

~ 1.0 U 1.0 U 20 
1.0 U 1.0 U 17 
1.0 U 1.0 U 15M 
5.0 U 5.0 U 10 U 
5.0 U 5.0 U I 231 : 
5.0 U 5.0 U 10 U 
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Sample Identification: 
Laboratory Idenllficatlon: 

Date Collected: 

1 ,2-Oichloro~ene 
1,3-Dlchlorobenzene 
1 ,4-Oichloro~ene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acl'flonitrile 
1,1-Dichloropropene 
Oibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 
1,2,3-T richloropropane 
trans-1,4-01chloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
HeX9chlorobutadiene 
Ethylene Dlbromide 
Bromochforomethane 
2,2-Dichforo~ropane 

1,3-Dichforopropane 
fsopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chforotofllene 
4-chforololllene 
tert..f!utylbenzene 
sec-Butylbenzene 
4-I$Opropyltolliene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthafene 
1,2,3-Trichforobenzene 

41912001 s: \sheetsltimeoif\ph2n'l.Gwevnt16 shallow 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANAL YTrCAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 
SHAy"OW WEU.S 

DupofLWas 
LW4S LWSS LW7S LWas W 
CT67C CT37E CT37A CT67J CT671 
2115101 2112101 2112101 2115/01 2115101 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
SOU 50U SOU SOU 50U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
5.0 U 5.0 U 12 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0U 
3.0 U 3.0 U 3.0 U 3,0 U 3.0 U 
5.0 U 5.0 U 5.0 U 5.0U 5.0 U 
581 1.0 U B B B 1301 1.0 U 1.2 6.4 7.1 

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
281 1.0 U B B ~ 361 1.0 U 25 83 100 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.1) U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U B B 7.01 1.0 U I 2.31 14 16 
4.91 1.0 U 1.0 U 1.0 U 1.0 U 
6.21 1.0 U I 2.61 I 6.81 I 7.11 
5.0 U 5.C'U 5.0 U 5.0 U 5.0 U 
181 5.0 U I 5.71 I 191 I 201 

5.0U 5.0 U 5.0 U 5.0U 5.0 U 
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LW11S LW13S LW101S 
CT55H CT670 CT37J 
2114/01 2115101 2113101 

2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
100 U NA 50U 
2.0 U NA 1.0 U 
4.0 U NA 2.0 U 
10 U NA 5.0 U 

2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
10 U NA 5.0 U 

6.0 U NA 3.0U 
10 U NA 5.0 U 

BI NA 1.0 U 
NA 1.0 U 

10 U NA 5.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 

B1 NA 1.0 U 
24 NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 
2.0 U NA 1.0 U 

EI NA 1.0 U 
7.1 NA 1.0 U 
8.4 M NA 1.0 U 
10 U NA 5.0 U 
10 U ; NA 5.0 U 
10 U NA 5.0U 
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Sample Identification: 
laboratory ldentifica1ion: 

Date Collected: 

t,z.oichlorobenzene 
1 ,3-OIohloltlbemene 
1,4-OIchlorobenzene 
Acrolein 
Methyl Iodide 
Sromoethane 
Acrylonitrile 
1,1·Dichloropropene 
Oibromomethane 
1,1,1,2·Tetrachloroethane 
1,2·Oibromo-3-chloropropane 
1,2,3-Tlichloropropane 
trans-1,4-0ichloro-2-butene 
1,3,S. Trimethylbenzene 
1.2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Oibromide 
Bromoehloromethane 
2,2·0ichloropropane 
1,3-Oichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotofuene 
tert-Butylbenzene 
sec:-Butylbenzene 
4-lsopropyttoluene 
n-Sutylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzel1e 

41912001 $: IIlheel$\timeoil\ph2n'\Gwevnt16 shallow 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME Oil NORTHWEST TERMINAL 
SHALLOW WELLS 

LW102S LW103S LW104S RW1 
CT37H CT37K CT37G CT67K 
2113/01 2113101 2113/01 2115/01 

1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
SOU SOU SOU SOU 
1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 
5.0 U 5.0U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0U 5.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U G1J 1.0 U 1.0 U 1.0 U 
5.0 U S.O U S.O U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U B 1.0 U 1.0 U 1.0 U 45 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U EI 1.0 U 1.0 U 1.0 U 5.9 
1.0 U 1.0 U 1.0 U 9.2M 
S.O U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U S.O U 29] 
5.0 U S.O U 5.0 U 5.0 U 
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Sample Identification: 
labomtOlY Identification: 

Date Collected: 

TOTAl PETROLEUM HYDROCARBONS (mglLl 
Method OR-oEQ 
TPH'[)lesel Range 
TP~orC»IRange 
TPH-GasoHne Range 

PRIORITY POLLUTANT 
METALS (mglL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Calcium (mgIL) 
Magnesium (mgIL) 
Potassium (mgI'~) 
Sodium (mglL) 
Alkalinity (mgIL CaC03) (8M 2320) 
Carbonate (Alkalinity) (mg/L CaC03) (SM 2320) 
Bicarbonate (Alkalinity) (mgIL CaC03) (SM 2320) 
Total Dissolved Solids (mgIL) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 
N-Nltrate (mg-N/L) (Calculated) 
N-Nltrile (mg-NlL) (EPA 354.1) 
Nitrate + Nitrile (N02+N03) (mg-N/L) (EPA 353.2) 
Sulfate (mgIL) (EPA 375.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conductivity (mS/em) (avg) 
D'lSSOlved oxygen (mgIL) (avg) 
Turbidity (NTU) 

ETHANOL (mglL) 

41912001 s: \Sheels\timeoillph2r1\Gwevnt15 shallow 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 
SHruJ.,OW ytgLLS 

61 0 H J1. K 
CT67H CT37F CT37N CTSSF CT370 
2115101 2112101 2112101 2114101 2112101 

2.1I(e) I 0.261 (c) NA I 0.301(d) NA 
0.50 U NA NA NA NA 

15\(e) NA NA NA NA 

0.0071 I: 0.0161 I 0.0151 I 0.0101 I 0.0011 
0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 
0.002 U 0.002 U I 0.0041 0.002 U I 0.0021 
0.001 U 0.001 U 0.001 U 0.001 U 0.001 U 

0.01 U 0.01 U 0.01 U 0.D1 U ~ o.oOOJ 0.006 U 0.006 U 0.006 U 0.009 

23.9 40.6 NA 20.6 NA 
9.46 13.8 NA 7.21 NA 

2.6 1.8 NA 2.3 NA 
8.18 7.40 NA 6.48 NA 
160 200 NA 100 NA 
1.0 U 1.0 U NA 1.0 U NA 

160 200 NA 100 NA 
250 240 NA 150 NA 
3.4 J2 5,4 NA 3.0 NA 

0.010 U 0.010 U NA 0.010 U NA 
0.01:2 J2 0.010 U NA 0.010 U NA 
0.D15 0.010 UJ NA 0.010 U NA 

2.8 5.1 NA 10 NA 

5.53 6.52 6.54 6.17 6.09 
13.1 14.2 13.3 14.3 13.0 
297 331 230 202 694 
1.08 1.22 3.06 0.57 3.15 

0 0 0 0 0 

5.01 NA NA NA NA 
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L LW1S LW2S 
CT37D CT378 CTSSG 
2112101 2112101 2114101 

0.25 U 0.25 U I 9.11(b) 
NA NA NA 
NA NA NA 

0.001 U I 0.0101 I 0.0131 
0.005 U 0.005 U 0.005 U 
0.002 u 0.002 U 0.002 U 
0.001 U 0.001 U 0.001 U 
0.01 U 0.01 U 0.01 U 

0.006 U 0.006 U I 0.0111 

11.5 25.5 35.6 
4.04 9.47 9.27 

1.4 2.0 2.7 
8.26 7.23 5.10 

64 120 140 
1.0 U 1.0 U 1.0 U 
64 120 140 

120 170 210 
1.4 4.1 15 

0.47 0.17 0.010 
0.010 U 0.010 U 0.010 U 
0.47 J2 0.17 J2 0.010 

4.4 6.8 5.7 

6.07 ; 6.56 6.01 
13.2 14.9 11.3 
104 217 305 

2.56 1.90 0.59 
0 0 0 

NA NA NA 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAt. PETROLEUM HYDROCARBONS (mglL) 
Method OR-DEQ 
TPH-Oiesel Range 
TPH-Motor 011 Range 
TPH.GlHKllrne Range 

PRIORITY POLLUTANT 
METALS (mglL) 
Arsenic (706O) 
Chromium (6010) 
Copper (6010) 
Lead (1421) 
Nickel (6010) 
Zino (6010) 

CO.NVENTIONALS 
Calcium (mgJL) 
Magnesium (mgIL) 
Pola$slum (mgIL) 
Sodium (mgIL) 
Alkalinity (mgIL CaC03) (SM 2320) 
Carbonate (Alkalinity) (mgIL CaC03) (SM 2320) 
Bicarbonate (Alkalinity) (mgIL CaC03) (SM 2320) 
Total DIssolved Solids (mgIL) (EPA 160.1) 
Chloride (mgIL) (EPA 325.2) 
N·Nitrate (mg.NfL) (Calculated) 
N+Nitrite (mg-NlL) (EPA 354.1) 
N'rtrate + Nitrite (N02+N03) (mg-NiL) (EPA 353.2) 
Sutfate (mgIL) (EPA 375.2) 

F1aD PAMMETERS 
pH (avg) 
Temperature (' C) (avg) 
Conductivity (mS/om) (avg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

ETHANOL (mgll..) 

41912001 s; Isheets\tlmeoil\ph2n,Gwevnt16 shallow 

TABLEA-4 
PHASE If REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 

SHAL!.OW welLS 
OupofLWas 

LW4S LW5S LW7S LWSS W 
CT67C CT37E CT37A CT67J CT671 
2115/01 2112101 2112101 2115101 2115/01 

3.4I(b)" 0.25 U L§lJ(b) I 3.41(b) I 3.21 (b) 
NA NA NA 0.50 U 0.50 U 
NA NA NA I 4.61{a) I 4.sl(a) 

O.OOS\ I 0.0021 I 0.0161 I 0.0221 I 0.0221 
0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 
0.002\ 0.001 U 0.001 U 0.001 U 0.001 U 

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 
0.006 U 0.006 U 0.006 U D.006U 0.006 U 

164 16.3 29.4 25.5 25.6 
56.0 4.44 10.5 6.81 6.85 

5.6 2.6 2.5 2.6 2.5 
9.87 9.64 13.0 7.52 7.55 
810 81 160 170 160 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

810 81 160 170 160 
760 140 200 220 210 
7.5 J2 6.3 2.8 3.4 J2 4.9 J2 

0.010 U 1.2 0.010 U 0.010 U 0.010 U 
0.013 J2 0.010 U 0.010 U 0.051 J2 0.035 J2 
0.010 U 1.2 J2 0.010 UJ 0.041 0.035 

8.4 9.1 3.0 2.8 2.5 U 

6.31 6.17 6.46 6.26 6.28 
13.5 13.7 14.2 13.6 13.6 
809 148 300 404 403 

0.00 2.OS 2.78 0.57 0.53 
0 0 0 0 0 

NA NA NA 5.0 U 5.0 U 

Page 140115 

LW11S LW13S LW101S 
CT55H CT670 CT37J 
2114101 2115101 2113/01 

I 2.21(b' NA 0.25 U 
0.50 U NA NA 

I 4.8j(a) NA NA 

I 0.0071 NA I 0.0021 
0.005 U NA 0.005 U 
0.002 U NA 0.002 U 
0.001 U NA 0.001 U 
0.01 U NA 0.01 U 

0.006 U NA 0.006 U 

20.3 NA NA 
6.41 NA NA 

1.6 NA NA 
4.03 NA NA 
140 NA NA 
1.0 U NA NA 

140 NA NA 
190 NA 100 
3.1 NA 1.8 

0.010 U NA NA 
0.010 U NA NA 
0.010 U NA NA 

5.6 NA NA 

6.25 
• 

6.34 6.36 
13.2 12.2 10.6 
296 149 133 

0.S1 0.94 3.47 
0 0 27 

5.0 U NA NA 
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SampkJ Identification: 
Laboratory klentfflcation: 

Date Collected: 

TOTAL PETROLeUM HYDROCARBONS (mg/L) 
Method OR-DEQ 
TPH-Oiesel Range 
TPH-Motor 011 Range 
TPH.aasoline Range 

PRIORITY POLLUTANT 
METALS (mg/L) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTlONALS 
Calcium (mg/L) 
Magnesium (mgIL) 
Potassium (mg/L) 
Sodium (mg/L) 
Alkannity (mgIL CaC03) (SM 2320) 
Carbonate (Alkalinity) (mgil CaC03) (SM 2320) 
Bicarbonate (Alkalfnity) (mgil CaC03) (SM 2320) 
Total Dissolved Solids (mgil) (EPA 160.1) 
Chloride (mgil) (EPA 325.2) 
N-Nitrate (mg-NlL) (Calculated) 
N-Nitrite (mg-N/L) (SPA 354.1) 
Nitrate + Nitrite (N02+N03) (mg-NIL) (EPA 353.2) 
Sulfate (mg/L) (EPA 375.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (0 C) (avg) 
Conductivity (mS/em) (avg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

OJ ETHANOL (mg/L) 
N 
--I 
0 
-->. 

0 
.j::>.. 

,..-... 
CD 

"-'" 41912001 s: l.sheets\tlmeoillph2ri\Gwevnt16 shallow 0 
-->. 

(J) 
-->. 

W 
-->. 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
FIRST QUARTERLY SAMPLING EVENT, FEBRUARY 2001 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

lW102S LW103S LW104S RW1 
CT37H CT37K CT37a CT67K 
2113101 2113101 2113101 2115101 

0.25 U 0.25 U 0.321(<;) 4.11(b) 
NA NA NA 0.50 U 
NA NA NA 7.1 1 (a) 

0.001 0.0081 0.0021 0.0071 
0.005 U 0.005 U 0.005 U 0.005 U 
0.002 U 0.002 U 0.002 U 0.002 U 
0.001 U 0.001 U 0.001 U 0.001 U 

0.01 u 0.01 U 0.01 U 0.01 U 
0.006 U 0.006 U 0.006 U _J).(]171 

NA NA NA 49.1 
NA NA NA 15.2 
NA NA NA 4.0 
NA NA NA 6.67 
NA NA NA 230 
NA NA NA 1.0 U 
NA NA NA 230 

120 130 160 320 
1.3 2.5 1,4 5.9 J2 
NA NA NA 0.010 U 
NA NA NA 0.023 J2 
NA NA NA 0.030 
NA NA NA 3.0 

5.63 6.52 6.05 6.35 
9.5 11.5 11,4 12.7 
127 160 238 506 
1.74 3.55 1.48 0.32 

41 26 13 0 

NA NA NA 5.0 U 

Note: See Table A..s for key to footnotes and analytical data quarmers. 
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f7Al Landau 
~A550dales 
[nvironmental and G""ol""chnlcal Services 

To: On':gon Dept of Environmental Quality 
2020 SW Fourth Ave. Suite 400 
Portland, OR 97201-4987 

Attn: Mr. Torn RDiek 

RE: Time Oil Northwest Terminal 

Copies 

TRANSMITTAL 

Date: May 17,2001 

Project No.: 231001.131 --------------------------

Description 
Letter re: Recommendation for Reduction of TPH Analysis, Time Oil 
Northwest Terminal, Portlalld, Oregon (5/17101) 

Message: 

The above-noted letter is provided for YOUT files. The rerercnccd tahles will he sent 

electronically. 

RHlrgm 
:5117101 $:\WPROCI13IITRANSMlT.FAXIDE()2Tm.duc 

Endusure 

cc: Mr. Kevin Murphy, Time Oil Co. 

LANDAU ASSOCIATES, iNC. 

By: 

~OC 
~-r;::::;:BroO& lJ'l 

Projcct Managl:I 

Ms. Pally Dost, Schwahe, Williamsnn & WyaLL 
Mr. Mike Tischuk, Bea:t.er East, Inc. v" 

130 2nd Avenue S .• Edmolld5, WA lJ8U2U • (425) 1180907 • F3X (425) 778·6409 

f. , ( t 
l 

(. ~ i 
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Landau 
Associates 

Mr. Tom Roiek 
Oregon Dcpartrw,,>nt uf Environmental Quality 
2020 SW Fourth A vcnuc, Suite 400 
Portland, Oregon 977.01-4987 

RE: RItCOM'IoII<:NUATION IIOR RIUHJCTION oFTPH A'.jALYSES 

TIME OiL NORTHWI:t;S'l' TERMINAL 

PORTLA_'m, ORECON 

Dear Mr. Roiek: 

Ma y 17, 200 I 

On behalf of Time Oil Co., this letter provide::. our r~<.:()mmendation to modify the frequency of 

total petroleum hydrocarbon (TPH) analyses comluc(cu [or future groundwater sampling events at the 

Time Oil NOlthv.est Terminal. 111is recornrncuciatiur\ l:-i ba:-icd on groundwater sample results from the 

previous 16 lJuarl .... ly xampling events, comluclcd Apnl 1997 rhrollgh l<'ebmary 2001. 

Numerou'i TPH analyses (e.g_, TPII-IICID. TPIl-D, TPH-Dx, 'lPH-(J) have been conducted 

during quarterly groundwater sampling events for scrrrning of the presence/absence of petroleum-related 

contamination, to evaluate seasonal trends, and to assess overall TPI-I concentrations at existing well 

locations at the terminal. In response to your comments on our previous n:eomrncmlaliol1 fi)r reduction 

of analyses, dated February 21, 200 I, we recommend the tollowing modifications to the frequency of 

collection of groundwater samples for TPH analyses f0r future evenls: 

• Reduce the frequency of TPII analyses from quarterly to annual! y at upper zone wells Jl and 
LW-lS, lower zone wells B2, J2, LW-IU. and deep sand unit well LW-12D2 . .::reH results at 
most of these locations have been reponed as nondetect (LW-l S) or delecled sporadically_ 
One well (J2) had detections on a more regular basis. \\There detections occurred, all 
conc<:ntrations were less than I ppm. Annual sampling will Ix: wnuuclcd during lhe first 
quaI1er event of each year. 

• Eliminate TPH analyscs at upper zone wdL~ D_ L, T.W-5S, LW-101S through ~104S and 
lowLT zone wdl LW-3D. TPH results in these wells have routinely been nondetect, only 
detected once (LW-I04S) or detecteo sporadically (LW-3D). The detections were all less 
than 1 ppm. Additionally, these wells are located upgradient of the cun"ent PCP plume 
boundaries for both water-bearing zones and well outside the current influence or expected 
future influence of the groundwater interim action and Phase III study area. 

Quarterly freqllcncy for TPH analyses at upper zone \\",'11 L W -1 OS and lower zone wells L W -9D and L W-

10D, whl:rc preyi~JUx TPH rc.'iults have mosl1y hccn nonoetect, will be retained. These wells are located 

I jll 'ml AYhNL!l ~UL.· I"H . F[l\10"-DS. WJ\ 9(;(J2() 
<-,~:il n"-Ol)1.l7 • hlX: (42~) 77~-6409 • T<.dl rrc .. '~I)O 15:'~-<;<,I:;7 • E-mail: illfu\ ... iiillli;llliIlC.C<lI1l 

Lll'CJlll~1 S]JOk,IJ!l: 
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downgr·adient fi·om the PCP plumes ill the upper Bml lower zones and are used to mom tor the 

perfonnance 01" the groundwater interim acliorl. Abo, TPH analyses Wlil be conducted for screening of 

soil and groundwater samples colkdcd during the initial tasks for the Phase III RI. As previously 

appruve.:u by DEQ, TPH analyses are not currently bemg conducted at upper zone wells H, K, LW-nS, 

and RW-3 and lower zone wells J3, LW-14lJ through um. 
The locations of the wells recommended for modification III frequency of TPn analyses are 

shown on FIgure 1. Analytical results for all monitoring wells sampled currently and historically at the 

tennillal, including TPH analyses results, will he provided to YOll electronically in conjunction with this 

letter. TIlesc files are lypically provided to you with the quarterly groundwater reports. 

We propose that. this recommendation be effective for the upcoming second quarlt:r 200 I 

6'Tounrlwatcr sampling event, Ctlrrently scheduled for the week of May 28, 2001, 

We hope that this letter provides you with the intonnation that you need for DEQ amI Time Oil to 

come t.o an agreement on this recommendation. We would like to get a response from you by May 25, 

200 I, if possible, so that we can make the appropriate arrangcmenLs [or the sampling event. Please call 

me or KeVlll MUlVhy with your comments. 

RliIrgm 

Attachmcnls 

cc: Kevin Murphy, Time Oil Co. 
Patty Dost, Schwabe Williamson & Wyatt 
Mike Tischuk, l3eaze-r East, Inc. 

2 

LANDAU ASSOCIATES, INC. 

By: 

~s~ 
Senior HydrugeologisL 

LANDAU ASSOCIATES 
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Landau 
Associates 

Environmcmal ond Ceotecllnical SorVIC8S May 2,2001 

;i~ '/ c?;)) 
Mr. Tom Roick 
Oregon DepaT1ment of Environmental Quality 
2020 SW Fourth A venue, Suite 400 
Portland, Oregon 97201-49H7 

RE: WORK PLAN FOR 2001 STOCKPILE SOIL CHARACTERIZATION SAMPLING 

TIME OIL NORTHWEST TERMINAL 

Dear Mr. Roick, 

Attached is a technical memorandum that provides a work plan for conducLing additional soil 

characterization of the stockpile at the Time Oil Northwest Terminal. As stated in the plan, the objective 

of the sampling will be to collect data for determination of soil concentrations under current conditions 

for use in the evaluation of future remedial action alternatives for the stockpile. 

If the soil concentrations are favorable for offsite disposal, the dala will be used as the 

characterization infonnation necessary to evaluate disposal options. We are currenlly evaluating possible 

disposal at the following facilities: 1) Waste Management, Inc. in Arlington, Oregon, 2) Safety"Kleen 

Lone Mountain facility in Waynoka, Oklahoma, and 3) several facllltlcs located in Canaua. Roth 

facilities in the United States are Sub-Title C landfill facilities; the Safety-Kleen facility provides a 

designated uio.xin disposal cell and the Waste Management facility is permitted for macroencapsulation 

and disposal of dioxin. The Otnadian facilities are operated under the aUlhority of Canadian regulations. 

The data generated from the physical and biological analyses specified in the work plan may also 

be used tu evaluate a biological treatment approach for the stockpile. It is anticipated that evaluation of 

these daLa will providt the engineering and design information necessary for proper xclcctilln of a 

bioremediation appn..ach. 

RBlrgm 

Please feci free to can me or Kevin Murphy if you have any questions. 

LANDAU ASSOCIATES, INC. 

=@: .. ? 
c_ ~_t~,,1 L £ 

. Rebekah Brool~ 
Senior Hydrogeologist 

cc: Kevin Murphy, TIme Oil Co, 
Patty Dost, Schwabe Williamson & Wyatt 
Bob Fisher, Beazer East, Inc. 
Mike Tischuk, Beazer East, Inc, 
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I"];J landau 
~ Associates 

TECHNICAL MEMORANDUM Environmental and Geotechnical Se,vices 

TO: 

PROM: 

DATE 

IU~~: 

Kevin Murphy, Time Oil Co. 
>,' ee -},' , 

~tlJ?/ / > 
Martin Powers and Rebekah Bro s 

May 2, 2001 

WORK PLAN FOR 2001 STOCKPILE SOIL CHARACTERIZATION SAMPLING 

TIME OIL NORTHWEST TERMINAL 

INTRODUCTION 

This technical memorandum presents a work plan for the collection and analysis of additional soil 

characterization samples from the soil stockpile located at the Time Oil Northwest Terminal in Portland, 

Oregon (Figure 1). The objective of the sampling will be to collect data for determination of soil 

concentrations under current conditions for use in the evaluation of future remedial action alternatives for 

the stockpile. Spet:i lit:al1 y, the dala collected hom the soil stockpile will be used to evaluate the 

following: 

• whether the material in the soil stockpile is suitable for direct land dispof'al or int:incration at 
an offsite facility, and 

• whether the material in the soil stockpile is amenable to solid-phase biodegradation as a 
potential remedial option. This determination win include collection of data to attempt to 
determine what factors, if any, would limit the biodegradation of the soil stockpile materials. 

The soil stockpile characterization sampling will consist of the collection of representative soil 

samples from the stockpile and analysis of the samples for a group of chemical constituents, including 

those previously identitied as constituents of potential concern (COPC) or constituents of potential 

ecological concern (ePEe) (Landau Associates 1999), in accordance with DEQ's guidance for risk 

assessments (DEQ 1999, 20(0). The soil samples will also be analyzed for physical and biological 

parameters. Given the proper physicochemical conditions, naturally occurring microorganisms can 

rapidly degrade (m.i.neralize) pentachlorophenol under both aerobic and anaerobic conditions. However, 

the rate and extent of in .~ilu biodegradation is often limited by a number of physicochemical r actorH. The 

data generated from the physical and hiological analyses will be used to evaluate these factors and the 

biodegradation potential of the stockpilc matcriaL 

A description of the procedures for management of the Rtockpile cover, soil sample collection, 

analytical methods, and subsequent evaluations are provided in Lhe following sections. Field sampling 

procedures are provided as Attachment A. 

130 2nd Avenue S .• Edmonds, WA 98020 • (425) 778-0907 • Fax (425) 778-6409 
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MANAGEMENT OF THE SOIL STOCKPILE COVER 

The soil stockpile is ~urrently covered with a high density polyethylene (HOPE) cover measuring 

approximately 130 fL by 170 fL The HDPE covcr (GriffolYTI T-R5) is a I)-mil, 5-ply flexible membrane 

with nylon scrim reinforcing. The cover is secured to the stockpile by water-filled hydrotubes along its 

base and a tire web placed on the stockpile top and side slopes. The cutTent cover was installed in 1999 to 
Ii, 

replace an earlier cover which exhibited weather-induced damage. The current cover was placed on top 

of the earlier cover to provide additional cover protection. 

Prior to colledion of the soil samples, the uppermost cover will be peeled back to allow direct 

access for the soil sample augers. Holes will be cut into the older cover, as necessary, to access the 

stockpile for sampling. It is anticipated that a remediation contractor will be used for manipulation of the 

cover. Following sample collection, the cover and hydrotubes will be replaced, in accordance with the 

Stockpile Management Plan (SMP) implementation protocols (Landau Associates 1997). 

SAMPLE COLLECTION METHODS 

The procedures for collection of representative soil samples from the soil stockpile are provided 

in Attachment A to this memorandum. In summary, soil samples will be collected from 18 grid-based 

random sample locations distributed over the entire surface area of the stockpile (Figure 2). Sampling 

will he conduded using a hand auger or limited access hollow-slem auger rig with care being taken so 

that the auger does not penetrate the liner located under the stockpile. The samples will be composited 

over the entire thickness of the stockpile at each location. In addition, composite soil samplc.s will be 

collected from every group of three consecutive grid locations (e.g., grids 1, 2. and 3; grid:; 4, 5, and 6; 

etc.). A total of 6 composite samples will be collected from the 18 sample locations. 

Quality assurance/quality control (QAJQC) procedures and health and s~fety protocols to be used 

during sampling will be conducted in accordance with the revised Quality Assurance Project Plan (QAPP) 

and Health and Safety Plan (HSP) (Landau As"ociates 200la,b). The QAPP and HSP will he reviewed 

hy tield pcrsonncl prior to mobilization to the site for sampling activities. Questions regarding the 

policies and procedures conlained in Lhese document", ir any, will be resolved by the Landau Associates 

and Time Oil project manager~ before initiation of field activities, 

LANDAU ASSOCIATES 

2 

BZT0104(e)016138 



ANAL YTICAL METHODS 

Following colledion, the stockpile soil samples will be submitted to analytical laboratories for the 

analysis of the parameters listed in Table 1. The samples will be submitted to analytical laboratories as 

follows: 

• Each of the 18 soil samples collected at the grid locations, and the associated QNQC 
samples, will be submitted to Analytical Resources, Inc. (ARl) in Scattle, Washington for 
analysis of semi volatile organic compounds (SVOCs), including pentachlorophenol (PCP) 
by the selected ion monitoring method. and metals. 

• The six composite soil samples will also be submitted to ARI for potassium, and pH analyses. 

• The six composite soil samples will be submitted to Pace Analytical Services, lnc. in 1:>1. Paul, 
Minnesota for analysis of dioxins/furans. 

• The six composite soil samples will be submitted to Microbe Inelck Labs in St. Louis, 
Missouri for analysis of biochemical parameters (except potassium and pH) and the 
biofeasibillty parameters. 

• The six composite samples wiI1 be homogenized into one sample and will be submitted to 
Rosa Environmental and Geote<.:hnical Laboratory in West Seattle, Washington for analysis 
of physicai parameters. 

The sampling and analyses will be conducted in accordance with the QNQC procedures provided in the 

QAPP (Landau Associates 200 I), and as described 1n Attachment A. 

RESUL TS Ev ALUA TTON/REPORTING 

Following receipt of the analytical results, Landau Associates will process the laboratory

provided data and validate the quality of the dat.a using the procedures provided in the QAPP. Following 

validation, the analytical results will be evaluated to detennine the most feasible method for treatment 

and/or disposal of the material in the soil stockpile in accordance wilh stale and federal regulations. The 

results of this evaluation, the tabulated analytical results, and the recommended remedial alternative for 

biological treatment andlor disposal of the stockpile material will be submitted to DEQ along wilh Lhe 

results of a focused feasibility study. A plan for implementation of the recommended alternative will also 

be provided to DEQ for approval prior to implementation. 

512101 S:IWPROC\2} I \001 1151 \slOckriic'Rmpiillp,mcm.rloc LANDAU ASSOCIATES 
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TABLE 1 
LABORATORY ANALYSES 

Number of 
Analyte Method (8) Samples(b) Holding Times 

Chemical Parameters: 

PCP (e) 8270 (SIM) 18 14 days 

Other semivoluW8 orgullic eornpouncls (e) 8270 18 14 days 

Metals (d) 6010/7000 serif:!s 18 6 months 

Dioxins!furans (f:!) 8280 (modified) 6 14 days 

Biochemical Parameters' 

Ammonia nitrogen (I) SM 4500-NH3FR 6 7 duys 

Nitrate nitrogen (f) 8M 4500-N028 G 28 days 

Sulfate (f) SM 9038 6 28 days 

Potassium (d) 6010 6 6 montlls 

Total phosphorous (t) 8M 4500-BPE 6 2 days 

Soil pH (d) 150.1 fl 2 hours 

Total organic carbon (f) SM 9060 6 28 days 

Biological oxygen demtllld (BOD) (g) 8M 5210 6 2 days 

Chemical oxygen demand (COD) (g) 8M 5220 6 7 days 

Physical Parameters: 

Grain-size (sieve) (h) ASTM D-421/422 NA 

Soil moisture content (h) ASTM D-2216 NA 

Soli moisture retention (h) 88SA Chap. 26-6 NA 

Biofeasibility Parameters: 

Total Helerotrophs (i) 8M 921Gc 6 48 hours 

Identify PCP degrading microorg~nisms {i) GC Method 6 NA 

Endpoint kinetic assay for PCP-degrading NA 6 NA 
microorganisms (i) 

Notes: 

NA '" Not Applicable 

(a) Analysis methods are from EPA SW·846, unless other.vise noted_ SM methods are referenced in Standard Methods for Water 
and Wastewater, ul' Edition. The SSA method I:; referenced in Soil Scientist Society of Amer~ca M8thods of Soli Analysis, 
Part ,_ PhYSical and Min9(8%gicBI Methods. ASTM methods are roferenced in the American Society for Testing and Materials 
Annual Standards-Soil amJ Rock. 

(b) The number of samples indicated does not include QAlQC sampling 
(c} Qrle a-oz., unpreserved WMG container will be: used for these analyses. 
(d) One 4-uL.. unpreserved WMG container will be used for metals and potassium analysis. 
(f:!) One 8 oz .. unpreservod WMG container will be used for dioxins/furans analyses. 
(f) One a-oz., unproserved wide mouth glass (WMG) container will be used lor these analyses. 
(g) One a-oz., unpr .. served WMG container wiU be used for BOD and COD ana~yses. The sample must be submitted to the 

laboratory within 24 hours of collection_ 
(h) One 15-oz., un preserved WMG container will be used lor analyses of the physical parameters listed. 
(i) One 16-oz., Urlpreserved WMG container will be used for analysis of biological parameters. 
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ATTACHMENT A 
FIELD SAMPLING PLAN 

Tbis fielLl sampling plall descrihcs Ihe procedures ror collecting soil characterization samples of 

the soil stockpile at the Time Oil Northwest Teffilinal in Portland, Oregon. The procedures described 

herein are consistent with Oregon Department of Environmental Quality (DEQ) and Environmental 
w 

Protection Agency (EPA) sampling protocols. Sampling and analysis for this activity will take place in 

accordance with the project Health wld Safety Plan and Quality Assurance Project Plan (Landau 

Associates 2001a,b). 

InKNTIFICA TlON OF SOIL SAMPLE LOCATIONS 

The locations for the soil characlcriz.ation samples will initially he identi fled using a grid-based 

random sampling approach. Tn summary, the method ror sample identification will consist of dividing 

the surface area or the soil pile into 18 sample grids of approximately equal soil volume. One sample will 

be collected at a randomly-generated location from each of the 18 grids. Coordinates for the random 

sample locations within each grid will be generated using the method described in the EPA guidance, 

entitled Methods for liva!uating the Attainment of Cleanup Standards, Volume 1 .. Soils and Solid Media 

(February 1989), as follows: 

1. Assign the origin of an XV-axis al the lower len hand corner of each sample grid. The minimum X 
and Y cOllTdinaLes will he del'ined <is Xlllin <lnd Y miTi and both will be set equal to zero. 

2. Measure the total length (Xma,) and total width (Y max) of each sample grid. Xmax will be set equal to 
the distance, measured in feet, between the lower left hand corner of the sample grid and the lower 
right hand comer of the sample grid. Y max will be set equal to the distance, measured in feet, between 
the lower left hand comer of the sample grid and the upper left hand corner of the sample grid. 

3. For each of the 10 sampling grids, two random numbers (A and B) between 0 and 1 will be generated 
(uslng a HP calculator, or equivalent) and the following equation will be utilized Lo determine the X 
and Y coordinates of the sample location within the sample grid: 
X = Xmin + (Xma" - Xmio) 01- Random Number A 
Y = YUUll + (Yu,., - Y lJUil ) '" Random Number B 
Each X and Y wnrdinate will be rounded to the nearest half-foot. 

4. Once the soil sample locations have been identified, each of the sample locations will be identified 
with a wooden sta ke, with the appropriate sample location identified. 

5. Sample location identifications will be identified as follows: 
SSP-2001-(Grid Number). 
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SAMPLE COLLECTION PROCEDURES 

At each of the designated sample locati(Jns, a e;ample will he collected using a hand auger 01' a 

limited access hollow-stem auger drilling rig. The sample collected will be a composite sample 

representative of the entire thickness of the soil pile at the sample location. As such, each time the auger 

is hrought to the surface, the material present in the hand auger bucket or split spoon sampler will be 

placed on clean phu,tic 1iheding. To the extellt possible, the volume of soil collected at each depth 

sampled at a single location will be approximately equal. Tr a hand auger is utilized til collect the soil 

samples, a 3-inch diameter clean PVC pipe will be inserted in the borehole as the hand auger is i:ldvi:lnced, 

to reduce the potential tor the borehole to coUapse or slough. If a limited access auger drilling rig (e.g., 

Minuteman Or an Acker Soil Mechanic) is utilized. the method of soil sample collection will be through 

split spoon samples drivcn through the center of hollow-stem augers. The borehole will be advanced to 

the top of the layer or grave110caLed near lhc boLtom of thc soil pile. Measurements will be made prior to 

drilling to determine the anticipated depth to the gravel layer. Arter reaching the maximum depth of the 

borehole, the sample material will be placed into a decontaminated stainicss steel howl, and thoroughly 

homogenized by field personnel using a decontaminated, stainless sLeei mixing spoon. Following 

homogenization of the sample material, the soil will be placed into appropriate sample containers 

provided hy the laboratory. 

During the collection of Lhe soil samples, the Log of Exploration, SoiliSediment Sample 

Collection Fonn, and the Chain of Cu~tody Form will be completed by Landau Associates personnel, in 

accordance with the methods described in the QAPP. Copies or theHe forms an:: provided ill Appcndix E 

of the draft Phase 11l Remediallnvest;gation Work Plan (Landau Associates 200 I c). Tn addition to the 

forms listed above, Landau Associates field personnel will follow protocols specified in the QAPP for 

project documentation, including taking tleld notes, labeling sample containers, photographing the soil 

sampling activity. and making notatrons on a site map showing sample locations. 

QAJQC samples to be collected during the field activities will include one blind field duplicate 

rrom one of Lhe grid locations and one field equipment blank. Collection procedures will be conducted in 

accordance with the QAPP. 

SA MPI,F. SHIPMENT AND ANALYSIS 

Following collection of the soil samples, the sample containers will be placed in il cooler ror 

shipment Lo the laboratory. All samples will be shipped by overnight courier or hand delivered to the 

appropriate analytical laboratory. Sample shipment will be completed as soon as possible following 

completion of the requisite field forms to minimize the holding time for the samples. At a minimum, 
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saillpies will h~ shipped from the field al the conclusion of each work uay. Specific proccuures for 

sample packing, shipment, and custody will be followed as specified in the QAPP. 

The samples will be analyzed for the chemical, physical, and biological parameters listed in Table 1 of 

the main text. The samples will be submitted to analytical laboratories as follows: 

• Each of the 18 soil samples collected at the grid locations, and the associated QNQC 
samples, will be submitted to Analytical Resources, Inc. (ARl) in Seattle, Washin~on for 
analysis of semivolatile organic compounds (SVOCs), including pentachlorophenol (PCP) 
by the selected ion monitoring method, and metals. 

• The six composite soil samples will also he submitted to ART for potassium and pH analyses. 

• The six composite soil samples will be submitted to Pace Analytical Services, Inc. in St. Paul, 
Minnesota for analysis of dioxins/furans. 

• The six composite soil samples will be submitted to Microbe Inetek Labs in St. Louis, 
Missouri for analysis of biochemical parameters (ex.cepL pOlassium and pH) anu the 
biofeasibilily parameLers. 

The SIX composite samples will be homogenized into one sample will be submitted to Rosa 

Environmental and Geotechnical Laboratory in West Seattle, Washington for analysis of physical 

parameLers. 

The analytical laboratories will complete the analyses of the samples within the appropriate 

holding times pennitted by the respective sampling methods. 

EQUIPMENT DECONTAMINA TION 

Decontamination procedures are to be used by field personnel to dean drilling, sampling, and 

related field equipment. Deviation from these proceuurcs must be documented in field records. 

All manual sampling equipment used (i.e., hand auger, split spoon samplers, stainless steel howls, 

stainless steel spoons, etc.) will be decontaminated llsing a three step process, as follows: 

1. Scrub surfaces of equipment that would be in contact with the sample with bmshes 
llsing an Alconox solution 

2. Rinse anu scruh equipmenl with clean tap waler 

3. Rinse equipment a final time with deionized water La remove lap water impurities. 

Decontamination of sampling equipment that is suspected to come into contact with free phase liquid, or 

contains a visible sheen will include a hexane rinse (or other appropriate solvent) prior to the tlnal rinse. 

All downhole sampling equipment (i.e., hollow-stem augers) will be decontaminated using the 

rollowing lwo-sLep process: 
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1, After removing augers from the drill rig, remove excess soil rrom the lluger <lmi plllce 
the sui I into 55-gallon drums ror possible additional testing, 

2. Following the removal of the excess soil, use a hut water pressure washer to dean the 
relilllining visible soil from the augers, The supply source of water will be potable 
water available at the site, 

The decontaminatioll statioll for the downhole sampling equipment will be located at the base of the soil 

stockpile at an area designated by Time Oil personnel. Water generated during the decontamination 

process will be managed, as described in the following section, Decontamination of the reusable 

sampling devices will occur between collection of each sample and at completion of the project. 

RESIDUAL WASTE HANDLING 

Following collection of the soil samples and preparation for shipment to the laboratory, any 

remaining soil sample will be placed into 55-gallon drums and temporarily stored in the designated 

storage area at the terminal. Any remaining boreholes will be tilled in with additional soil from the 

stockpile to reduce the hazard that could be created by the borehole. 

Decontamination water derived from the collection of soil samples will be temporarily contained 

in properly labeled and scaled 55-gallon drums pTllviued hy Time Oil ,md tnmsrerreu to tank 3ROO9 ror 

suhsequent treatment hy the terminal wastewater treatment system. Soil residuals from the dmms will be 

placed on the soil stockpile, 

Other waste material derived from sample collection (e.g" PPE, plastic sheeting, etc.) will be 

disposed of in accordance with applicable state and federal regulations, 

REFERENCES 

Landau Associates, 2001a. Draft Project Health and Safety Flan, Time Oil Northwest Terminal. 
Portland, Oregon. March 22. 

Landau Associates, 2001b, Draft Quality Assurance Project Flan, "j'ime Oil Northwest Tenninal. 
Portland, Oregon. March 22. 

Landau Associates, 2001c, Draft Phase 111 Remedial lllvesti/iation Work Plan, Time Oil Northwest 
Terminal, Portland, Ore!?on. March 22. 
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Landau 
Associates 

Environmental and Geotechnical Services 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

May 9, 2001 

On behalf of Time Oil, attached is the April 2001 monthly report for Time Oil Northwest Terminal 

RIIFS. 

51910 1 S:\WPRClO2311OO11038IDEQ-aprlIUtr.do< 

Enclosure 

cc: Mr. Kevin Murphy, Time Oil Co. 

LANDAU ASSOCIATES, INC. 

By: 

(il!uI)1.d;c 7f{trt1G 
fu Rebekah Brooks 

Project Manager 

....... Ms. Patricia Dost, Schwabe Williamson & Wyatt 
-.......; Mr. Mike Tischuk, Beazer East, Inc. 
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MONTHLY REPORT TO DEQ 
TIME OIL ~ NORTHWEST TERMINAL 

April 2001 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the March 2000 monthly report to DEQ. 

• Continued preparation and internal reviews of the First Quarter 2001 Groundwater Report. 

• Completed preparation and internal review of the First Quarter 2001 Interim Action Status Report, 
including evaluation of quarterly groundwater elevations and PCP distribution for performance of 
groundwater interim action. 

• Collected a stormwater sample from the storm drain outfall from the stockpile, in compliance with the 
NPDES permit requirements. 

• Received cHent comments on the Groundwater Interim Action Completion Report. 

• Continued implementation of the groundwater interim action in the lower zone at RW-2. 
Approximately 2.3 million gallons of groundwater have been recovered, treated. and discharged. 
Analytical results indicate pentachlorophenol is degraded to nondetectable concentrations or 
concentrations less than the discharge limitations in the effluent. 

• Evaluating expansion of interim action system operation in the lower zone by increasing the pumping 
rate at RW -2 and in the upper zone by pumping of RW -1. 

• Prepared a letter providing documentation for stockpile management activities since 1998 and 
submitted to DEQ. 

• Prepared and conducted internal and client reviews of a work plan for conducting soil 
characterization sampling of the soil stockpile to determine soil concentrations under current 
conditions for use in the evaluation of future remedial action alternatives for the stockpile. 

• Prepared a work plan for conducting supplemental soil sampling in the Phase n areas and stormwater 
sampling from the east-west trending storm drain at the terminal. 

• Submitted the EPPI Results Report to DEQ, including an updated schedule for east property 
activities. 

• Continued client review of the Phase III RI Work Plan, including the updated Quality Assurance 
Project Plan (QAPP) and Health and Safety Plan. 

RESULTS COLLECTED 

• No results were collected. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 
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WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Prepare a reconunendation letter to DEQ for future analyses of TPH for quarterly groundwater 
sampling events. 

• Continue internal and client reviews for the First Quarter 2001 Groundwater Report, and the First 
Quarter 2001 Interim Action Status Report. 

• Receive analytical ~esults from the storm drain stormwater sample and compare to NPDES limits. 

• Submit the Groundwater Interim Action Completion Report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW -2. Contiriue 
full-scale treatment and discharge to POTW. 

• Implement the interim action startup plan within the upper zone, including baseline water level 
monitoring and hydraulic capture zone evaluation for upper zone pumping, contingent on upper zone 
groundwater levels. 

• Submit the work plan for soil characterization of the soil stockpile to DEQ, receive DEQ's conunents, 
and conduct field activities. 

• Receive and incorporate client comments on the Phase III RI Work Plan and submit to DEQ, 
including a preliminary schedule for Phase III activities. 
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r7:1landau 
lei Associates 
Envlrorunant"llIM Ce~hnical Services 

To: Oregon Dept. of EnvironrTlHntal ()uality 
2020 SW Fourth Ave. Sujtc 400 
Portland, OR 97201-4981 

Attn: Mr. Tom Roiek 

RE: Time Oil Northwest Terminal 

Date: 

Mt'i JUt-.! 1 ~ 2~11 

TRANSMITTAL 

June 11,2001 

Project No.: --=:23::...1~O:..::O...:.1.:....:.1--=-1..:...7 ______ _ 

Description Copies 

1 
Groundwater lntcrlm Action Status Report - First Quarter 2001. Time Oil 
Northwest Terminal, Portl;-md, Oregon 

."i ~ " •• 

Message: 

Please find attached the ahove-rererenced report. Please let me know if you have questions, or 

need additional information. 

LANDAU ASSOCIATES, INC. 

Project Manager 

Rll/rgm 
(,lllliJl S:IWPR0C\231\Tll.."l."SMIT.FAX\Dl';Q2Tm.rl", 

Enclosure 

c.:: Mr. Don Butler, Time Oil Co. 
Ms. Pany Dost, Schwabe, Williamsoll & Wyatt 

, Mr. Kevin Murphy, Time Oil Co. 
'"0 Mr. Mike Tischuk, Beazer East. Inc. 

no 2nd Avenue S • Edmollds, WA 98020 • (425) 778-0907 • Fax (4~fi) 778-6409 

I 
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I'Al Landau 
1£::11 Associates 
L,wironmentat and Geotechnical Services 

MEMORANDUM 

TO: 

FROM: 

DATE 

RE: 

Keyin Murphy. Time Oil Co. 

Ch~rt and Jerry Ni\\man, Landau ASRociatcs 

June 11, 2001 ~ 
GROUNDWATER INTElUM ACTION STATUS REI'OKl- FmST QUAI<TER 2001 
TIME OIL NORTHWEST TERMINAL 
PORTLAND, OREGON 

Thif> memorandum presents a summary of the performance and status of the groundw:lter interim 

action syst.em al the Time Oil Northwest Terminill in Portland, Oregon for the fin:! qU(lrter or 20[) 1. 

System operation data for the groundwater interim action wen', evaluated in accordance with the startup 

monitoring plan (Landau Associates 2000) to confirm first quarter 2001 compliance with lower zone 

performance criteria, including: 1) continuous pumping hom R W -2, except for brief periods of system 

maintenance, 2) reversal of the lower zone groundwater flow direction at the leading edge of the 

pentachlorophenol (PCP) plume, 3) chemical confirmation that continued migration downgradient of 

RW-2 is lIot u(;(;urring, and 4) compliance with the reyuin~ments of the existing disdmrge permit. Figure 

1 show8 a site plan for the Northwest Terminal. In addition to the di8cussion of system performance and 

status, a brief summary of data collected for the interim action is provided below, 

SYSTEM PERFORMANCE AND STATUS 

The groundwater interim acLioJl syslem continued to operate throughout the first quatter of 2001; 

groundwaler was cxLracled from lower zone recovery well RW-2 al a rale of approximately 10 gpm, 

During this time period, RW-2 operated for 2,097 hours (approximately S7 days) and extracted 

approximately 1,080,000 gallons of groundwater, with one short (less than 8 hours) shutdown on Mareh 

6, 2001. Approximately 940,000 gallons of groundwater were treated at the tenninal wastewater 

treatment facility and discharged to the sanitary sewer under a permit with Metro (Permit No. 400-121) in 

the tirst quarter of 2UO l. The remaining volume of extracted groundwater was contained in storage tank 

number 16804 at the tenl1inal pending treatment at the end of the first quarter. The operational history ot 

the groundwater interim act.ion .in the lower zone is summarized in Table 1. 

Groundwater exLractiull and treatmenl has heen restricted to the lower zone at well RW-2 due to 

the low groundwater level in horizontal well HRW -L Below normal precipitation during the fall and 

winter months has n::sullcJ in depressct1 uppc.r zoTle gruundwater levels at the Northwest Tc.rminal. Sitc

wide npper zone groundwater levels were 2 to :I ft lower than levels ohserved in the IIrst. qUilrter of 2000 

130 2nd Avenue S, • Edmonds, WA 98020 • (425) 778-0907 • rax (425) 778-6409 
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and 4 to 6 it lower than levels observed in the first quarter of 1999. Th~ low water level alarm in HRW 1 

i~ currently activated and will continue to be monitored dally (on days the terminill is openlling) during 

Ihe seCDnu quarter of 200 I to identify when the water level IS sufficiently high to allow fDr gTOundwatn 

extraction from HRW -I. However, unless the area receives a substantial amount of precipitation, water 

levels may not rise to a level sufficient to operate HRW -I until late 2001. 

Although the apparent hydraulic communication between the upper and lower zones in this area 

suggests that upper zone groundwater near RW-l may be captured by pumping from RW-2, then: trlay be 

some henelit to removing groundwater directly from upper zone monitoring well RW -1 when elevated 

PCP concentrations are ohserveu tbere and HRW -1 is not pumping. Given the current water level in the 

upper zone, it may be pm:sib1c to extract grmmdwater rrom RW-l at a relatively low rate (probably less 

than 3 gpm). We recommemlldentirying a sWitainah1c groundwater ext.raction rate from RW-l, pumping 

at that rate as soon as possible after approval by the Oregon Department of Environmental Quality 

(DEQ), and re-evaluating continued pumping after the next quarterly groundwater monitoring event. 

DATA COLLECTION AND RESULTS 

Quarterly groundwater level measurements were cDllected On February 12, 200 I to confim1 that 

hydraulic capture of the lower wne PCP plume wa:-; maintained by the 10 gpm extraction rate from 

RW-2. Discrete water level measurements for the first quarter 200 I event wen: obtained about 1 to 2.5 

hours past a predicted mean river stage over about a 2-hour period, based on predictions rOT [he Sl. Johns 

station on the Willamette River. The tinting for water level measurements in the area of the interim 

adion was scheduled to estimate a mean water level elev<Jtion or elevation minimally influenced by river 

stage, and to muuet; the time-dependent variation between wells screened in the same water-bearing zone. 

The timing of the water level measureTllents was based on average time Jag calculations presented in the 

additional groundwater jnve~tigati()n technical mernoramlurn {Landau Associates 1998), aquifer test 

repol1 (Landau Associates 1999), and previous quarterly measuremenLs. 

Groundwater level data for the interim action are summarized in Tahle 2. As sbown on Figure 2, 

the data indicate that current pumping conditions achieve hydraulic capture at and beyond the leading 

edge of the lower zone PCP plume (Lhe PCP plume bas historically been detined as the 1 ~lg/L PCP 

concentration contour), extending west to well LW-17D and south to well LW-IOD. 

One water sample was collected at the point of discharge from the water treatmenl. system into the 

sallitary sewer on January 18, 20(H, This sample showed that the treated groundwater contained PCP at a 

concentration of 143 /-lg/L. Subsequent sampling performed on March 7, 2001 demonstrated that the 

water treatment system r~dllced PCP concentrations to a level hclow the detection limit of 25 )..lg/L at the 

06111101 S;\Wf'HO(;1L:J1IU01111 7\11)2001 dec 
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poinL or discharge Both of these samples yielded PCP concentrations that were less than the discharge 

limitation of 40 ~g/L, as defilll:u ill the MeLru permiL for ui~<.:harge Lo Lhe sanitary .'il~wer. 

Croundwater samples were collected from five interim action wells (LW-13S, LW--14D, LW 

17D, LW-18D, and RW-2) on J-iebruary 13 15,2001, during the tirst qUa!1er 2001 sampling evenL. PCP 

was detected at a concentration 0[9.3 !-lglL in upper zone well LW-13S. Samples from lower zone wells 

LW-17D and RW-2 contained PCP at concentrations of 0.56 and 30 ~g/L, respectively. Well LW-6D, 

located lIear the WillametLe River WCSI-SOlllhwc::s! or LW-17D, also contained II low level of PCP 

(0.46 !).g/L). PCP was not detected at a detection limit of 0.25 I-lg/L in samples collected from wells 

LW-14D anti LW-IRD. PCP cnncentr(ltiom:: in the upper .and lower zone grOlmdwater, based on 

analytical reslllts from the first quarter groundwater monitoring event, are shown on Figures 3 and 4, 

respectively. Analytical reports and data validation results for these samples are included with the data 

presented in the First Quarter 2UO] Groundwater Report (Landau Associates 20U1). 

REFERENCES 

Landau Associates. 2001. Draft First Quarter 2000 Groundwater Report. :rime Oil Northwest Terminal, 
j'ortland, Uregon. May 25. 

Landau Associates. 2000. Startup Plan, Groundwater Interim Action, Time Oil Nurlhwest Tummal, 
Portland, OreKun. July 14. 

Landau k;sociatcs, 1999. Aquifer Test Rf'1mrt. Time! Gil Northwest Term.inal, Portland. Oregon._ 
DCL:crnher 20. 

Landau Associates. 1998. Technical Memorandum Re: Additional Groundwater investigation. Janliary
Febmmy, 1998, Time Oil Northwest l'erminaI, ?ortland, OJ( Submitted to Karia Urbanowicz, Oregon 
Department of Environmental Quality, Portland, OR. July 2~. 
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N 
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01 
<D 

Volume of 
Montoring Period Water Pumped 

(gal) 

Fourth Quarter 2000 

TABLE 1 
GROUNDWATER INTERIM ACTION OPERATIONAL HISTORY 

LOWER WATER·BEARING ZONE 
TIME OIL NORTHWEST TERMINAL 

RW-2 Discharge Treatment System Discharge 

Sample PCP EsUmated PCP Volume of Sample Discharge PCP 
Date Concentralion Mass Removal '.i'later Treated Date Concentration Comments 

(ugfL) (Ib) (gal) (ugiL) 

1 of' 

Cclobe' 2000 4.39,803 0.35 0 rJ',ass removal calculated usin;;l t liOO P~P concentration. 
NovemtJer 2000 305,COI 11/9.12000 95 0.24 467478 11,7/2000 ND (a) 
Oecember20DO 348,720 12/20/2000 39 0.11 497656 12/6/2000 5.89 

<2120.12000 9.73 
Quarterly Tolals /,093,324 0.70 965,134 

Firs; Quarter 2001 
January 2001 416,140 1118.12001 38.8 0.13 239207 1/13/2001 14.3 
February 2001 335,008 211312001 30 O.OB 184,192 
Marc"! 2001 332,963 3,7/2001 ND (b) 0.03 517.332 3/7/2001 ND (b) 

Qliarten'y Torals /,084,111 
- '-----

0.25 940,731 
- - .... 

(a) PCP no~ deleC1ed above the cetectior limit of 5 uglL. 
fb) PCP no: detecled above the dE!lection 1ir:1i1 of 25 ug/L concentratian-dep€ndent calculations basedCln half the ;Je\eGtion lir:1it, 

5111120Dl 8 \wp,~c\231\mh117\lQ2D)ISyST~~,~kir'l<,;_tbl Low"" Z019 Lomdau Associates 



Well 

1.!!Ili!lWells: 
B2 

G1A 

J:< 

LW1D 

LW~D 

I W4f) 

LW6D 

LW:9D 

lW10D 

lW11D 

lW12D1 

lW14D 

lW15D 

LW1GD 

LW17D 

LW18D 

IlW2 

Other: 
River Gauge 
River Gauge 

Date 

02112101 

0211:::/01 

O:::ll::!1\11 

02.112101 

02.112101 

02.112/01 

02112101 

02.112101 

02112101 

02.112101 

02112101 

02112101 

02112101 

O:::l1:::1u1 

02112101 

02/12101 

02112101 

0:::11:::101 
02112101 

Nllh.,,,: 

TABLE 2 
SUMMARY OF WATER LEVEL MEASUREMENTS 

LOWER ZONE STARTUP MONITORING - FIRST QUARTER 2001 
TIME OIL NORTHWEST TERMINAL 

Reference Elevation DTW(b) GW El9'1atloll LNAf-'L 
Time (fl, MSL)(a) (fl) (It,MSL) Thickness (It) NOTES 

15:27 80.31 ::>462 5.6'" 

16:01 2:1.72 24.08 5.64 

15:::::3 29.65 23.92 S 73 

15:05 28.01 22.23 b.oe 

15:11 30.80 24,65 5,95 

16:39 30.17 24,71 5.46 

16:03 .10.84 ~s ~7 S.47 

16:11 30.98 20.13 0.8S 

16:15 31,12 25,\i:;i ElAS 

15:16 29,04 23,14 5,\10 

15:57 .30,02 23,92 6,10 

1S:20 80 F>4 2R.33 5.21 

1S:18 80.BF> ~R,4:1 0.42 

16:11 ~6AO 22,94 -5,46 

16:04 ~1,6~ 22.14 -5.38 

16:10 27,62 22,56 -5.26 

16:37 80.S8 0!640 428 

15:45 28,1:; 23,75 4.38 
16:43 28,1::1 24,00 4,1::l 

---- No ll1oasurablo pruduul ul" "du. uu"e.",d. 
(a) Refer"""" FlevHli"fl l~ 111" rlllrtl, ,;id" nf the lop of Ihe 2'in well casing. Reference elevation SUr'leys were conducled 

by Zarosim;k~Talone I:::ng.neers, In"., Portland, Omgm •. F", n .. , Ii",,,. fF"'n". Ih" rnfnrnn"" cl,,~ation wa<; 
measured at a mari<.&d location on the south side 01 the [jock on the W,ltametlD Hj\lcr. 

(b) Depth to waler (DTW) measured from surveyed reter"nce ele\lation [588 nole (a)l. 

Gi11/2001 s: \wprocl2::l1\UiJn1 1711Q:!OO 1WalsrLvlsJb:! 

Pf-lflfl I IIf I 

Landau Associates 
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r7Allandau 
~ Associates 
En\lironmcntll and Geotechnical Scrvioos 

To: Oregon Dept. of Environmental Quality 
2020 SW Fourth Ave. Suite 400 
Portland, QR--,,9.;..;72~O:....;1_-4.:..::9..:..87.;...........~ __ ~~_ 

Attn: Mr. Tom Roiek 

RE: Time Oil Northwest Terminal 

Date: June 1£ 

Project No.: 231001.132 --------------------------

Description Copies 

2 
Technical Memorandum re: Supplemental Sampling and Analysis Plan, 
Phase II Remedial Investigation, Time Oil Northwest Terminal 

Message: 

Please find enclosed two coples of the above-referenced memorandum that was prepared for 

Time Oil Co. Please let me know if you have questions, or need additional information. 

RD/rgm 

LANDAU ASSOCIATES, INC. 

~~.R{2r 
Rebekah Brooks 
Senior Hydrogcologist 

cc: Patty Dost. Schwabe, Williamson and Wyatt 
" Kevin Murphy, Time Oil Co. 

'-....j Mike Tischuk, Beazer East, Inc. 

130 ::>nd Avenue S .• Edmonds, WA 98020 • (425) 778-0907 • Fax (425) 778-6409 
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rr1 Landau 
IIIC::II A.ssociates 
Er.virunmenlal and Beotechnical Services 

TO: 

FROM: 

DATE 

RE; 

TECHNICAL MEMORANDUM 

Kevin Murphy, Time Oil Co. . -" _) 

I '~ I -, 

Chip Halbert amI Rehekah Bro~ 

June 18, 2001 

SIWPLF.MENTAL SAMPLING AND ANALYSIS PLAN 

PIIASI( II KEMEDIAL INVESTIGATION 

TIME OIL NORTHWEST TERMINAL 

INTRODUCTION 

This technical memorandum describes the procedures for conducting additional sampling 

activities to supplement data coUected as part of the Phase 11 remedial investigation (RT) at the Time Oil 

NorLhwest Terminal in POJlland, Oregon. As indicated in the Phase 11 RI report (Landau Associiltes 

200h), the supplemental sampling will be pedonned in conjunction with field activities for the Phase III 

preliminary evalualiun uno RI. The primary objective of this plml is to provide sampling methodology to 

be used to rurlher evaluate the extent of soil contaminatioll in the identified Phase II source areas and to 

assess the potential ror a storm drain to irnpad groundwater flow and quality, This plan provides field, 

sampling, and analytical procedures to be used during ~upplemeTltal sampling activities, and was prepared 

consistent with the Oregon Department of Environmental Quality (DEQ) and Environmenlal Protection 

Agency (EPA) guidance documents (EPA 1986; 1987; 1989; 1993a,b~ DEQ 1994). 

The supplemental sampling activities will consist of the fo11owing: 

• collection and analysis of soil from 15 soil borings to evaluate the subsUlface lithology and 
the extent or pental:hlorophenol (PCP) amI polynuclear aromatic hydnxarbon (PAH) 
contamination associated with identified source areas 

• collection and analysis of slormwater from the east-west trending stmm llralll to evaluate the 
potential for the storm drain to impact groundwater quality 

• collection of water level measurements in storm drain pipe and nearby wells (i.e., RW-l and 
PZ-1) to Jetennine whether the stormwater drain discharges water to the groundwater or 
accepts infiltrallng groundwater. 

130 2nd Avenue S .• Edmonds, WA 98020 • (425) 778-0907 • Fax (425) 776-6409 
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Drilling of the soil borings will be conducted in accordance with applicable Oregon Water 

Resources Deparlment (OWRD) regulations (OAR 690-240), as described in the Phase III RI Work Plan 

(Landau Associatc,~ 200th). Quatlty assunmce/quality control (QNQC) procedures and health and safety 

protocols will he conduded in acmnlancc with the revised Quality Assurance Project Plan (QAPP) and 

Health and ,Yafety Plan (Appendices II and C, respectively; Landau Al'lsociatcs 200 I h). 

SllPPl,EMENTAl, SAMPUNG PROCEDURES 

The rield sampling prOl.:<.:uurcs and analysis methods for the soil and stonl1water samples are 

provided in the following sections. 

Soil Sampling 

Soil sampkH will he collected from soH borings for chemical analysis and for logging of the 

subsurface lithology. The analytical rel'lull~ for the Roil samples will be integrated with existing data to 

develop a more accurate characterization of the extent :md volume or PCP~ and PAH-contaminated soil 

for use in evaluating remedial alternatives. A total of 57 soil samples will he collected at various ueplhs 

(ranging from 0.5 to 40 ft below ground surface) from fifteen sampling locations for chemical analysis. 

The approximate locations and reconunended sample depths for each location are shown on Figure 1. 

The rationale for each of the fifteen sample locations and recommended sample depths are summarized in 

Tahk 1. Soil samples will be collected using direct-push drilling techniques and the sample collection 

methods dcs(;rihed in the Phase III RI Work Plan. 

All supplementlll soil samples will he analyzed rD. PCP at the Analytical Resources, lnc. (ARl) 

analytical lahoratory. Samples colkcLcd within the fonner Crosby & Overton area will also be analyzed 

for PAHs at ARI. Analytical methods for each of the analyses are specified in Table 1. 

~tormwater Sampling 

The main storm drain line at the tenninal trends east-west and is located about 160 ft nOith of the 

southern property houndary. Tbe storm drain conveys stormwater from the tennil1al entrance area, the 

topographic low east or the rail spur, and rrom the (;Over of th(; soil stockpile to the Willmnette River. 

Stormwater will be collected from within the &tonn drain line at the two manholes closest to the discharge 

point to the river for chemical analysis. The fIrst manhole is loc<lted ahout 70 rt west of ttl.: western 

extent of horizontaJ well HR W -1. The second manhole is located about 560 ft east of the first manhole, 

as shown on Figure 2. Analytical results from stormwater sampling will be evaluated to determine the 

potential for the storm drain to impact groundwater flow and quality (e,g., potential release of storrnwater 

into groundwater through leaks in the storm drain pipe or potential infiltration of groundwater into the 

stonn drain pipe). 

o/lWUl S:ISHAREDO!X'31\0011$Llpp,Si\P _1m non 
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The stormwater samples will be collected when water is actively moving through the storm drain 

or, if necessary, after a stonn event yields sufficient water in the manholes for sample collection. If river 

water infiltrates into the stonn drain line so that stormwater from the tenninal can not be differentiated 

from rivl:r waLer, sampling will be delayed until the river stage is sufficiently low so that this does not 

occur. Weighted tubing from a perislaiLi.: pump will be ]owerl:u into the storm drain line to collect 

stormwater samples. 

Field parameters including pH temperature, conductivity, dissolved oxygen, and turbidity will be 

measured for each stonnwater sample, Field parameters will be measmed a minimum of three times and 

recorded all sample collection forms for water samples. After the field parameters are measured, 

sLormwater will be placed in the appropriate containers supplied by the laboratory. Stonnwater used for 

field par::lmctcr mcasuremenLs will he poured back illto the storm drain manhole. 

The stormwatcr samples will be submiueu lo the laboralory for PCP analysis using the analytical 

method specified in Tahle I. 

Water level measurements will be colle.:ted in the storm dmin pipe at locatiom; 'sDM-1 and 

SDM-2 (Figure 2) and in nearby upper zone well RW-l and piezometer PZ-l. These wilter levels will be 

evaluated to detennine whether the storm drain pipe is a source of stormwater leaking into the 

groundwater, a sink for upper zone groundwater, or neither of the above. Whether the storm drain pipe 

acts as a som'ce or sink for subsurface water ±low may vary seasonaJly; therefore, these water level 

rtll:asurcments will be collected for four cOllsecuti ve qualters in conjunction with the quarterly 

groundwater moniLoring events. 

QUALITY ASSURANCE AND QUALITY CONTROL 

Collection and analysis of the supplemental samples will follow QAlQC procedures and 

standards outlined in the QAPP. .Field QAlQC will include the collection of quality control samples, 

including blind field duplicate samples, matrix spike and matrix spike duplicate samples, and equipment 

rinsate blanks. Each of these quality control samples will be collected at the rate of one in every twenty 

soil samples collceled with the following exception, Equipment rinsate blanks will be collected at the rate 

or one per sampling ~V(;(lt (i.e" any continuous sampling period not illtenupted by more than two working 

days), The procedures ror coilecLion of the qualiLy control samples are provided jn the QAPP, 

EQUIPMENT DECONT AMINA TION AND RESIDUAL WASTE l\1ANAGEMENT 

The decontamination procedures described in the Phase III RJ Work Plan will be used by field 

personnel during supplemental sampling activities to clean drHling, sampling, and related field 

equipment. DcviMtion rmm Lhese pnx:euures musL he uocurm~IlLed in field records. 

3 

BZT0104(e)016164 



Waste management or thc soil cuttings and decontamination water generated hy supplemental 

sampling activities performed in conjunction with the Phase III RI will be handled in the slime manner as 

required for Phase III R[ activities. 

SURVEYING 

Soil sampling locations and invert elevations of storm drain manholes will be surveyed by using 

either a licensed surveyor, global positiuning system (GPS), or by taped hand measurements. Surveying 

using a licensed surveyor will include horizontal coordinates (x,y) using the established local coordinate 

system rnr the terminal, and ground surface elevations using mean sea level datum. 

DEQ. 1994. Orc/ion Administrative Rules (OAR) 340122-045 and 046, Soil Cleanup Manual. Oregon 
Department of Environmental Quality. April. 

EPA. 1993a. Sub~'urJuce Characterization and Monitoring Ter;hniques, A Desk Reference, Volume 1: 
Solids and (;roundwuter, Appendices A and B. 

EPA. 1993b. Subsuifa(:e Churacterization and Monitoring Tec1miqups, A Desk ReJerena, Volume II: 
'[he Vadose Zone, Fidd Screening, and Arw{ytical Methods. Appendices C and D. 

EPA. 19))9. Methods for Evaluating Ihe Attainment of Cleanup Standards, Volume 1: Soils and Solid 
Media. U.S. Environmental ProtecLioll Agency. EPN230/02-89-042. Febmary, 

EPA. 19l:{7. A Compendium ofSuperftmd Field Operations, 5401P-87/UUl. USEPA. Decemher. 

EPA. 198G. Test Methods for b'valuating Solid Waste. U.S. Environmental Protection Agency. 
EPAlSW-84G, Third Edition, with 1995 updBtes. 

Landau Associates. 2001a. Phase 11 Remedial Investigation Repurt, Time Oil Northwest Tenninal, 
Portland, Oregon, Feblllary 9. 

Landau Associates. 200lb, Phase III Remedial Investigation Work Plall, Time Oil Northwest Terminal, 
Portland, Oregon. June 18. 
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Flecommeflded Sample 
Looalicn Sample Type 

Sample Depth (ft 
BGS) 

TABLE 1 
SUPPLEMENTAL SAMPLING SUMMARY 

TIME OIL NORTHWEST TERMINAL 

Jl.nlllyles 

AnalytiE:a1 Melhods 
(a) Raiioflll, 

Page 1012 

3S8-1 Soil 1 PCF 8270 SIM Eslimate whelher nearby surface contaminalion exrenc5 below the gro~nd surface, 
Soil 5 PCP 8270 SIM 

SSS-2 $041 1 PC? 8270 81M Estimate the vertical and hOPlontal ext~w,t of PCP contaminauon beyond the 
Soil 5 PC? 8270 S 1M north e ast corner of th e 1 [189 e ~ca vation 
Soil 1 ~ PCP 8270 SIM 
Soil 15 PCP 6270 SIM 

SSS·3 Soil 5 FCP 8270 SIM Estimate the extent of col1ta:-ninall0n bey'Ondthe westem end 0' the 198;) exca'iac:on 
Soil 10 FCP 8270 SIM 

SSS4 SOIl 15 FCP 8270 81M Estimate the vertical extent c,1 the -ema ning contamirlaMn below armal 
Soil 20 PCP 8270 SIM the sou,1west comer oj the former PCP ..... arehouse. 
Soil 25 PCP 8270 SIM 
Soil 30 PCP 8270 SIM 
Soil 35 PCP 8270) SIM 
Soil 4C PCP 8270 81M 

SSS-5 SOil 113 pCP 827[1 SIM EstimatE ,he vllrtical extent of trle remalnmg cortaminatiQn below 8"ld ;it 
Scil 20 P:;P 8270 SIM the southWest corner of the farmer FCP warehQuse 
Scil 25 PCP 8270 81M 
So;1 30 PCP 827051M 
Soil 36 PCP 8270 SIM 
Soil 40 PCP 8270 SI"" 

5SS-6 SOil 10 PCP 8Z70 SIM Estimate tile vertical extent at the rerrainlng contamination below and at 
Soil 18 PCP 3270 51 M the ;;outllwest comer Qf the famier PCP wa~ehO\,I$e. 
Soil 20 PCP 3270 SIM 
Soii 25 PCP 8270 81M 
Soi, 30 PCP 8270 S:~.1 
Soi. 35 PCP 827C S M 
SOil 40 PCP 827(0 S'~.1 

SSS-7 SO,I 10 PCP 327(0 SiM Estimate tFe vert·~a.1 e)(tent 01 tI1e remaini'lg xntamllia'\;ooaf:heeastem side of 
So,1 15 PCP 827051t,1 the 1 ga9 excavalicn. 
Soil 20 PCP 8270 slr.~ 
Soil 25 PCP 8270 81M 
Soil 30 pcp 8270 SIM 

3SS-8 Soil 5 PCP 8270 SIM "s~mate the extent to ',",'hich co'llam ina,,':xl exter,as beyond t1e southeast Side ell 
Soil 10 PCP 8270 SIM the t [lEg eXGa'ialion. 
Soil 15 PCP 8270 SIM 

SSS-9 SOil 10 PCP 8270 SIM GFara':;\enze contanr.inallo'ji_;·iI ihe smear zone downgraoient of t~e source area. 
Soil 15 PCP 8270 SIM 

sss- ~ 0 SQii PCP a 1d PAHs 8270 SIM a1d 8270 Estimate lhe vertical andhorlzcntai e~tent of contamirlati:m SC<.lthsa31 ofthe 
Soil 5 pCP a1d PAHs 8Z10 81M and 8270 ftymer PCP mixing area. 

855-11 SOil 1 PCP 81d PAHs 827D SIM and 8270 Estima~e the vertical an::f"hcrlzentaI ex:ent of contaml1aticinsoJtheast 01 the 
Soil 5 PCP and PAHs 827D SIM and e270 fc emer PCP mixing area. 
Soil 10 PCP and PAHs 827'J SIM and E270 
Soil 15 PCP and PAHs 827:1 81M and 8270 

888-12 Soli 10 PCP B270 SIM Characterize contam,na~ion [0 the ST"lear zore dov.ngradisntcf the s:)ucce area. 
Soil 15 PCP 13270 SIM 

S:\worclpro<;\231 \00 1 \1 32\SuppSampli 19_ttl landau Associates 
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Recommend.d S.mple 
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TABLE 1 
SUPPLEMENTAL SAMPLING SUMMARY 

TIME OIL NORTHWEST TERMINAL 

.llnalyte:; 
Analytical Methods 

(a) Rationale 

Page 2 of2 

SSS-13 SCII 05 PCP and PAH$ 827C S M and 8270 Estimate the vertical and horizontal extenl of cllriamlnatiOri southeast Dithe 

Note' 

Soil 1 PCP and PAHs 3270 S;f\,1 and 8270 former PCP mi~ing area. 
80;1 5 PCP and PAHs 8270 S:M and 8270 
&·:1 10 PCP ard PAH5 3270 SIM ard 3270 
Sci 20 PCP ard PAHs aHO SIM and 8270 

SSS-14 SOli 0,5 PCP 8270 81M Estimate the \lertlcal anc horizontal extent of contamination sciiJfl'ieasfofthe 
Soil 1 PCP 8270 SIM former PCP mixing area. 
Soil 5 PCP 8270 SIM 
Soil 15 PCP 8270 SIM 

$$$-15 SOil 0,5 PCP" and ;0 AHs B270 SIM and 3270 ES:lmate tt1e vertical and hOrlzon:al extent 01 contamlnailon sOL.theast ci tlle 
Soil 1 PCP and PAHs 8270 81M and 3270 former PCP miXing area. 
Soi: 18 PCP anti PAHs B270 81M and 8270] 

SDM-l 5 torrl'l' .... aler NA. PCP 8270 SIM E~aluaie .Iormwater quality upgradient of Ir,e upper zone PCP plume 

SOM-2 StolTl1waler NA. PCP 827C 8iM 
",vailJaie siOfmwater quality dOWllgradieni 01 upper zone PCP plume and 
grou rlclwate r inierirr, ach)fl area 

(a) Aralytical methods lis-ed are EPA SW-846 melhcds, 

S:'.wordprcc\231 '.001\132\SuppSa~ling_ti:ll Landau Associates 
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EIV~/ROCOIV 

June 27, 2001 

Time Oil Company 
2737 W. Commodore Way 
Seattle, Washington 98199 

Attentipn; MI. Kevin Murphy 

Subject: Proposal for Time Oil Site 

Dear :Mr. Murphy: 

ENVIROCON, tNC. 
10400 NORTH BURGARD WAY 
PORTLAND. OR 97203 ( 
(503) 265-6164 ~ ~ 
(503) 285·6205 FAX , ") 
WWW.envifOcon.ccm 41"'1, 

O~.J. ~ ...... ' 

Envirocon, Inc. (Envirocon) appreciates the opportunity to present this proposal to Time Oil 
Company for the remediation of pentachlorophenol-contaminated soils at your facility in 
Portland, Oregon. Envirocon has prepared a competitive and realistic proposal, which can be 
successfully performed at the prices quoted. We believe the option to dispose of soils at Hazeo's 
treatment facility ifr·, Canada offers Time Oil an extremely cost effective alternative while 
limiting 'potential liability. 

Thank you for taking the time to review the enclosed materials. Please don't hesitate to contact 
us at (503) 285-6164 with any questions concerning the information provided. We look forward 
to being of service to Time Oil Company on this project. 

Sincerely. 

~~Jlo'o~vtUJ~' ben U\~H.lt.Q)f\ UA 
Gene Tienken 
Pacific Branch Manager 

BZT0104(e)016171 
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1.0 INTRODUCTION 

Remediation projects often require those conducting the work to possess and apply a diverse 
group of skills in order to successfully complete the project to the satisfaction of the client. 

regulatory agencies, and the general public. Each project is different and thus the ability to think 
proactively and react quickly to changing conditions is essential if budgets and schedules are to 
be maintained. Envirocon is confident that the following key factors make us the most qualified 
contractor for the Time Oil project. 

2.0 EXPERIENCE 

Experience is what often determines the success of a project. Since its establishment in 1988, 
Envirocon has successfully completed over 1.100 projects including numerous remediation 
projects similar in scope to the Time Oil Site. 

In order to offer the highest quality and most complete service package available. Envirocon has 
chosen HAZCO Environmental Services (HAZCO) of British Columbia, Canada as its treatment 

and disposal subcontractor. HAZCO was also founded in 1988 and is the largest environmental 
service contractor in Western Canada. They have successfully performed the remediation of 
numerous pentachlorophenol-contaminated sites and thei;'ireatment and disposal facilities have 

an exemplary record of compliance. HAZCO has never received a citation for permit infraction 
at their bioremediation and landfill facilities. 

Both the Envirocon and HAZCO management staff that would be assigned to this project have a 
minimum of 10 years experience in their respective fields. They have successfully performed 
projects in the Northwest for such clients as the Kaiser Aluminum and Chemical Company 
(KACC). Weyerhaeuser. Port of Vancouver. Bechtel, Goldendale Aluminum, the Bureau of 
Land Management, the U.S. Forest Service, Energy Northwest, and the Port of Seattle. Many of 
these projects had extensive involvement by federal, state. and regulatory agencies as well as the 
general public. All of the projects were successfully completed on schedule and within budget. 

3.0 DEVELOPING INNOVATIVE COST SAVING SOLUTIONS 

Envirocon's extensive experience offers our clients another benefit, it allows us to review 
proposed design specifications and offer innovative alternative methods for completing projects 
at lower costs and greater efficiency. The option of treatment and disposal of the 

pentachlorophenol-contariUnated soils in Canada offers a number of benefits. These benefits 
include the fact that the soils' ReRA code is not applicable in Canada and thus they can be safely 

1 
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and economically treated as a special waste. The strength of the U.S. dollar also allows 
substantial savings when comparing treatment in Canada to alternatives in the U.S. 

4.0 CORPORATE PHILOSOPHY 

Envirocon is successful because we complete projects ahead of schedule and at budget and we 
are rewarded with repeat business from satisfied clients. The Time Oil site project can be 

completed at the prices and schedule delineated in Envirocon's bid. We do not make our profits 
from change orders. If the scope of work of a project does not change, there will be no change 
orders. Our Portland Office Management staff vividly demonstrated this philosophy in 
performing the Spokane Junkyard Superfund Site project for KACC. 

Envirocon's effort to give our client's the best possible product does not stop with our bid. 
Throughout the project, Envirocon continues to look ahead and work closely with our clients to 
bring to their attention to design changes or modifications that we feel will benefit them and the 

project. Envirocon's Pacific Branch Office in Portland, Oregon would perform this project. The 
individuals listed in the bid would be those who would perfonn the project. Our management 

staff takes ownership of a project and lives with it 7 days a week until it is successfully 
completed. This high degree of personalized services coupled with our extensive equipment, .... 
staff, and financial resources are what sets Envirocon apart from its competitors. We are 

confident that our clients will agree with this assertion and we encourage Time Oil and Beazer to 
contact any of our former clients and verify their satisfaction with Envirocon's high level of 
customer service and professionalism. 

2 
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COST PROPOSAL 
Revised 7124/01 

PHASE! 

OFFSITE DISPOSAL OF STOCK PILE SOILS 

I. MOBILIZATION 
Includes: Preparation of stockpile area, set up of scales~ preparation 

of rail car loading area and preparation of a site specific 
health and safety plan. Also includes obtaining of all 
relevant pennits and export agreements. 

SUBTOTAL: $19,945.00 

II. OFFSITE DISPOSAL 
Includes: Rail load out of approximately 4000 tons of 

pentachlorophenol contaminated soil for disposal at the 
Hazco treatment and disposal facility located in British 
Columbia. 

SUBTOTAL: 4000 tons @ $196.65 per ton = $786,600.00 

TOTAL PHASE I: $806,545.00 

BZT01 04(e)01617 4 
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COST PROPOSAL 
Revised 7/24/01 

PHASE II 

EXCAVATION AND DISPOSAL OF INPLACE SOILS 

I. MOBILIZATION 
Includes: Preparation of control zones, preparation of rail car loading 

area and preparation of a site specific health and safety 
plan. Also includes obtaining of all relevant pennits and 
export agreements. 

SUBTOTAL: $12,200 

II. BUILDING DEMOLITION 
Includes: Demolition and offsite recycling and disposal of a 5000 

square foot building. Includes demolition and offsite 
recycling of the raised concrete floor. 

SUBTOTAL: $12,685.00 

III. EXCAVATION 
Includes: 

"-
Excavation of3,150 tons of contaminated soil adjacent to 
and underlying previously demolished structure. 
Excavation is anticipated to tenninate at the ground water 
table (approximately 15' BGS). 

SUBTOTAL: 3150 tons @ $5.52 per ton := $17,388.00 

IV. OFFSITE DISPOSAL 
Includes: Rail load out of approximately 4000 tons of 

pentachlorophenol contaminated soil for disposal at the 
Hazco treatment and disposal facility located in British 
Columbia. 

SUBTOTAL: 3150 tons @ $196.65 per ton = $619,447.50 

BZT0104(e)016175 



I , 
\" 

V. DEWATERING 
Includes: Mobilization and set up of two 21,000 gallon Baker Tanks, 

pumping of excavation water and transfer of excavation 
water to Time Oil treatment system. 

SUBTOTAL: 42,000 gallons @ $.14 per gallon = $5,880.00 

VI. BACKFILL 
Includes: Placement and compaction of 3150 tons of onsite borrow 

into excavation. 
, 

SUBTOTAL: 3150 tons @ $2.90 per ton = $9135.00 

TOTAL PHASE II: $676,735.50 

BZT0104(e)016176 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

ASSUMPTIONS 

On-site activities can be carried out in Level C or D PPE and supplied air will not be 
required. 

Preservatio~relocation of utilities will not be~ 
No local pennits other than a city grading permit will be required. 7. 

Maximum excavation depth is approximately 15 to 17 feet. 

No more than 500 feet of pumping will be required for transfer of water from excavations 
to Time Oil's treatment system. 

Demolition of the building will not require handling or removal of asbestos, PCB 
ballasts, or lead paint. 

Repair, improvement, or modification of rail loading spur at Time Oil site will not be 
required. 

No compaction testing will be required for backfill. 

All laboratory analytical testing required shall be performed by others. 

10. On site water source for dust control and decontamination purposes shall be supplied by 
client at no cost. 

11. Soils shall be dry such that addition of solidification reagents prior to off-site transport 
shall not be necessary. 

12. Proposal is predicated on the signing of mutually agreeable contract. 

13. Assumes acceptance of export and import of waste by U.S. EPA and Environment 
Canada. 

BZT0104(e)016177 
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JUN-27-2001 14:31 ENVIROCON 503 285 6205 P.02/02 , 

June 20,2001 

ENVIROCON INC. 
104000 North Burgard Wa'J. 
Portland Oregon 
97203 

Mzeu 

Attention; Mr. Gene Tienlqm. Pacific Branch Manager 

RE: C'LARIFICATION OF PROPOSAL FOR TRANSPORT AND DISPOSAL OF 
SOIL CONT A~G 'pENT ACHLORO:?RBNOL FORM: THE TIME OIL SlTE. 

Dear Gene; 

This responds to your request for elarifioation on the acceptability of the soils from the 
Time Oil site. In our Technical ProposaL. Section 8, Conditions, we stated: 

"The chert:lical chnracteristics of the soil being in general accordance with the data 
submitt.cd to EnviroooT) and Hazeo hyTime Oil on June 14,2001 rfile STOCiCPTL'E .. 
ClJEN'rpr(.l'arcd by;t~dat1 Associates1" ...... ,. 

We have reviewed the data ill tIus file and can confirm that the chemical characteristics 
are withh') the limits of materials 1hat Hazeo is permitted 10 accept al our Richmond 
Bioremediation FaciHty (RBF). Hazeo has sueecssfullybiorcmediatl::d similar son at the 
REF. 

The data indicate that the soil will be classified as Class 9.2 waste Ullder the Canadian 
Transportation ofDaoge.rous Goods Act and as a Speoial WasTe under British Columbia's 
Waste Managenumt Act. The classification of the soil i'l) the United States does not affect 
the classi fication in Canada OT our acceptance orthe soil at the RBF. 

a or me ifthere is need for any additional clarifica:rion. 

HAzeo ENVIRONMENTAL SERVICES LTD. 
#160.1351' VULCAN WAYj RICHMOND, BRITISH COLUM91A. V6V 1 K4 

TEL.EPHONE (604) 214-7000· FAX (604) 214-7017 
1·800·687-0444 • v.ww.hazcoenv.com 

TOTRL P.02 
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Remedial Action for the 100 BIC 
Group 1 Waste Sites 
Hanford, Washington 

Project Description: 

Envirocon conducted the remediation and 
demolition of radioactively contaminated retention 
basins, control structures, and associated piping 
systems along the Columbia River at the Hanford 
100 BIC Area approximately 45 miles north of 
Richland, Washington. The work included design 

and construction of support faciHties, preparation of submittals for Contractor approval, excavation of contaminated soils 
from 18 waste sites, demolition of concrete and steel structures, support of Contractor analytical efforts, backfill of excavated 
areas, and site re-grading. 

The contamination resulted from past disposal practices associated with refueling the two oldest nuclear reactors on the 
Hanford Site. These reactors were used to produce Plutonium for nuclear weapons, and were operational from 1943 through 
1969. Water from the nearby Columbia River was cycled through the reactors, discharged through large-bore piping into 
retention basins and trenches, then routed back into the Columbia River. Radioactive fuel material settled in the system, 
contaminating the soil and associated structures. Contaminants included low levels of Europium, Cesium, Plutonium, heavy 
metals, and other hazardous waste. 

All work performed by Envirocon on the Hanford Site was conducted in compliance with strict environmental and cultural 
protection requirements. Discovery of Native American artifacts during site preparation and waste site excavation was likely; 
initial identification and protection of those items depended heavily on Envirocon field personnel. When cultural artifacts 
were encountered, work in the area was suspended, the Contractor was notified, and assistance was provided to the client to 
manage the discovery in a manner compliant with the contract and with existing inter-agency agreements, particularly the 
Tri-Party agreement to which the Confederated Tribes are signatory. 

Similarly, Envirocon's Work Plans for each site took into consideration protection of the fragile, high desert ecology at the 
Hanford Site. Toward that end, Envirocon used several methods to reduce or eliminate the impacts of weather events. 
Protection measures included prudent scheduling of work, grade control, straw bales, berms, and application of crusting 
agents or water to excavation areas and stockpiles. The most stringent controls were implemented in areas near the Columbia 
River and adjacent riparian zones. 

This project was one of the first subcontracted cleanups on the Hanford Site, and was closely monitored by the DOE, EPA, 
Washington State, and other stakeholders. Envirocon handled more than 400,000 cubic yards of contaminated soils on this 
project and demolition rubble totaled in excess of 10,000 cubic yards of concrete, structural steel, and piping appurtenances. 

Ea rthwork Activities 

The scope of work included excavation of soils. loadout into roll-off containers, and transfer of containerized material to an 
interim storage area. Envirocon also assisted the Contractor in sampling and verifYing final cleanup of each waste site and 
with radiological survey and decontamination of the roll-off containers. Excavation was accomplished using 100,OOO-pound 
excavators working off of benches to depths of over 40-feet. Loadout support was provided by articulated front-end loaders 
with bucket capacities to four cubic-yards. Clean overburden was hauled to stockpiles using 25-ton off-road rock trucks, 
while contaminated soil was loaded into plastic-lined, 20-cubic yard rolloff containers on trucks equipped with hydraulic 
hoist mechanisms. Dust control was provided by two, 3,OOO-gallon water trucks with top-mounted water canons as well as 
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conventional spray bars and hose connections. Workers were typically dressed in Modified Level "C" PPE (no APR 
required). Laser targets and a Total Station provided excavation grade control; as-built drawings were generated using Auto
Cad software. 

Loaded containers were hauled to a decontam.ination and survey station where the Contractor's Radiological Control 
Technicians (RCT) surveyed filled containers for external (loose) contamination. Concurrently. Envirocon laborers 
decontaminated containers as necessary then folded and sealed the plastic liner over the load using electric heat guns. 
Finally. laborers secured a tarpaulin over the sides of the container using bungee cords. The loaded truck was then released 
from the station and driven across a computer.controlled scale. Finally, the loaded container was set off in a staging area, to 
be picked up by the transportation subcontractor. Coordination offull and empty container availability was a daily challenge 
for both Envirocon and the Contractor. 

Envirocon assisted the Contractor in obtaining confirmation samples to prove the excavated areas met cleanup standards. 
This was accomplished using a 25-ton rough terrain crane to position and move a "moon rover" four-wheeled vehicle over 
the bottom and side-slopes of the excavation. The vehicle was equipped with computers, instrumentation, as well as a GPS 
system, and required extremely careful handling by the crane operator. 

Demolition Activities 

In addition to soil remediation, the workscope included demolition of steel and concrete structures, the original function of 
which was to control discharged cooling water between the reactors and the Columbia River. These included heavily 
reinforced concrete valve boxes, diversion structures, tank rings, manholes, concrete pipe encasements, and concrete and 
steel containment structures as large as 3-million gallon capacity. Concrete thickness ranged to 3+ feet, reinforced by #8 and 
#12 bar on J6-inch centers in both directions. Some structures extended below grade as far as 38-feet. Demolition was 
accomplished using pneumatic demolition hammers mounted on lOO,OOO-pound excavators. Envirocon also worked with a 
tooling supplier to develop a "fish-tail" cutter. mounted on a demolition hammer to cut and size steel tank fioorplates and 
sidewalls for disposal. This tooling allowed production cutting of3/8-inch"'steel at a rate of up to eight feet-per-minute, while 
eliminating the potential personnel exposure to radiation and fire normally associated with flame cutting. Envirocon craft 
personnel in Level B protection flame cut and sized re-bar, pipe, and structural steel. Conventional oxy/acetylene torches 
were uses for this work, along with consumable, oxygen lance cutting equipment providing cutting speeds to 20-inches~per
minute in 3/S" steel. Envirocon met the Waste Acceptance Criteria for this project and all loads sent to the Hanford on-site 
Environmental Remediation Disposal Facility (ERDF) were accepted. 

In completing the demolition phase of this project Envirocon discovered, identified, and safely handled ACP (transite) pipe, 
asbestos pipe coating, leadlACM gasket material, ACM rope valve packing, elemental lead shielding material, as well as 
fuel-rod rupture products. When hazardous materials were discovered and tentatively identified by Envirocon field personnel, 
Envirocon site management worked with the client to obtain samples, minimize worker exposure, and mitigate the impacts 
to work progress. If sampling con fumed the hazardous nature of the discovery, Envlrocon assisted the Contractor in 
developing a handling plan, placing the material in appropriate containers, anti arranging for transfer to the disposal site. 
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Blackbird Mine Reclamation 
Cobalt, Idaho 

Project Description: 

Envirocon and Industrial Constructors Co. (ICC) fonned 
a joint venture, which was successful in winning the 
initial contract for mine reclamation activities at a 
metals mine in Idaho. Envirocon was responsible for 
executing all phases of the work including all project 
management, contract administration. and client 
relations. After successfully completing the first phase 

of the project in 1995, the client negotiated with Envirocon for the remaining project work, which extended the contract 
duration through four construction seasons. The project is located in a remote area of Idaho, which only has a 6-month 
construction season. 

The project objective was to improve water quality by restoring areas previously impacted by the mine. This was 
accomplished by relocating waste rock, capping waste rock, constructing water collection and diversion structures, and the 
construction of two clay-core dams. The two clay-core dams were constructed to contain and store water requiring 
treatment. The Client requested after the first construction season that Envirocon participate in constructabiIity reviews and 
work cooperatively with the Design Engineer to control design and construction costs. During construction, Envirocon 
actively presented ''value engineering" options to the Client which minimized construction costs and change orders. 

". 

The first clay core dam was 95-feet high and measured over 435 feet at the crest. Construction of this dam took 10 months 
to complete over two construction seasons. The foundation excavation and grout curtain were completed in one 
construction season with the dam being built during the second season. The dam included a concrete intake structure, 
concrete spillway, and over 150,000 cubic yards of embankment material. The clay for the dam was processed and hauled 
from a borrow source over 15 miles from the project site. Sand for the chimney drain was processed and hauled from a 
borrow source over 50 miles from the project site. 

Upstream of the 95-foot high dam in two side drainages, earthen dams were constructed to collect and convey clean surface 
water around the dam storage system. Once around the dam storage system, the clean water was placed into a concrete
lined channel and conveyed off:.site. The water conveyance system contained over 16,000 feet of collection piping and clay
lined slopes and ditches. 

Downstream of the 95-foot high dam a cement, bentonite and soil cut-off wall was installed near the property boundary. 
The cut-offwall and associated water collection system were installed to prevent ground water from leaving the site prior to 
treatment. The ground water collection system consisted of over 15,000 feet of collection piping. Between the cut-off wall 
and the 95-foot high dam, over 400,000 cubic yards of waste rock were relocated and regraded prior to being capped. The 
cap covered over 25 acres between the cut-off wall and the dam. The soil cap incorporated an annar rock that was disked 
into the surface to prevent erosion. A concrete-lined channel approximately 5,000 feet in length was constructed through 
the capped waste-rock to convey the clean creek water and surface run·offthrough the site. The concrete channel carried 
surface water from the toe of the 95-foot high dam to the property boWldary downstream of the cut-off wall before 
discharging back into the original streambed. The concrete channel varied in dimension with the largest section having 19-
foot high walls. 
The second clay-core dam was 175-foot high and measured over 350 feet at the crest. Construction of the 175-foot high clay 
core dam took 9 months to complete over two construction seasons. The foundation excavation and grout curtain were 
completed in one construction season with the dam being built during the second season. Construction on the two dams 
proceeded simultaneously. The 175-foot high dam included a concrete intake-structure, gabion-wall spillway with 
geosyntbetic liner, pump station, and over 95,000 cubic yards of embankment material. 
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Dam access and material import provided the greatest challenges as Envirocon was required to pioneer access to the dam 
site in an area where the native ground had stopes greater than 100 percent. During foundation excavation, a ISO-foot by 
75-foot soil-nail wall was installed on the right abutment due to rock instability. 

Up drainage from the 175-foot high dam, waste rock areas were consolidated in order to minimize the quantity of water that 
would require eventual treatment. Over 500,000 cubic yards of waste rock were relocated to the original open pit as part of 
the waste rock consolidation. In addition to the waste rock removal, a water conveyance system was installed to separate 
waters that would eventually require treatment. The water conveyance system consisted of over 14,600 linear feet of piping 
and ditches, some of which were clay-lined. 

To improve water quality down stream from the 175-foot high dam. sediments were removed from over 1.000 feet of stream 
channel and placed in the open pit Prior to perfonning the sediment removal, two earthen sediment-control dams were 
constructed to prevent sediment from eroding into the adjacent drainage. Each dam contained 10,000 cubic yard of 
embankment materials. 

Envirocon processed the clay, sand, and other borrow materials required for the project from public and private lands 
located near the site. As part of the project, Envirocon worked with several local and Federal agencies to secure use permits 
for the project, The permits included a community septic and drinking water system, borrow pit processing, and a road use 
pennit with the Forest Service. Under our road use penn it, Envirocon worked with the Forest Service to upgrade several 
road sections encompassing approximately 1 mile to enhance traffic safety and water shed quality. The roadwork included 
road widening, drill and shoot, retaining structures, and riprap placement in the adjacent creek. 
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South Plants Structures Demolition! 
Removal Project Pilase 21 Balance of 
Areas Soil Remediation Project 
Rocky MOllntain Arsenal, Colorado 

Project Description: 

Envirocon was awarded a contract for the demolition of 
48 structures and the excavation of 200,000 cubic yards 
of Human Health Exceedance (HH£) soils at the fanner 
South Plants Area at Rocky Mountain Arsenal near 

Denver, Colorado. The Rocky Mountain Arsenal (RMA) is World War II era nerve and chemical warfare agent production 
facility that was owned and operated by the United States Army between in 1942 and 1946. 

In 1989, the U.S. Anny and the sole remaining chemical company entered into a Federal Facility Agreement (FFA) with the 
U.S. Environmental Protection Agency, the U.S. Department ofthe Interior, U.S. Fish and Wildlife Service, and the Agency 
for Toxic Substance and Disease Registry. As a condition of the agreement, the parties have agreed to implement a lO-year 
remedial action plan that is CERCLA compliant The eventual goal of the remediation plan is to restore the entire RMA 
property into a national wildlife refuge. 

General 

An important aspect of this project involved the management of the ratio between soil and debris being shipped to the on-site 
Hazardous Waste Landfill (HWL). Envirocon was required to manage the soil/debris ratio at between 2: t and 3:1 to ensure 
adequate soils were available to cover the debris being generated. This aspect of the project was managed on a daily basis 
and the ratio was maintained successfully throughout the project Additional tasks associated with this project included 
operation and maintenance of an equipment and vehicle decontamination facility, establishment and maintenance of haul 
roads to support truck traffic, underground storage tank and piping removal, fencing removal, asbestos abatement, foundation 
removal, and support area maintenance. Envirocon has successfully and safely worked over 75,000 man-hours on this 
project without an OSHA recordable or lost time incident. 

Demolition 

The scope. of work for this contract induded the demolition, sizing, transportation, and disposal of 48 structures within the 
South Plants Area at RMA. The buildings included large multi-story brick and concrete structures, woodfrarne warehouses 
with transite or galbestos roofs and siding, an electrostatic precipitator and incinerator structure with attached 136-foot 
elevator tower, and a 200-foot high stack. This demolition package also included the demolition of five structures with 
chemical agent manufacturing history including a 200-foot high brick emissions stack. Twelve of the structures were 
declared structures tmder the Chemical Weapons Convention (CWC) treaty and required additional ''hold point" 
considerations prior to and during demolition activities. 

Envirocon's work tasks on this project included all aspects of demolition from initial hIspection through final disposal. The 
process for each building began with a comprehensive inspection and hazardous materials survey. Each building was 
inspected for its structural integrity and surveyed for asbestos and other hazardous materials. This inspection was also used 
to identify potential workplace safety concerns and finalize appropriate demolition methodology in accordance with OSHA 
Subpart T. Subsequent to the inspection, an Engineering Survey Report was prepared which prescribes the actions necessary 
to prepare the building for demolition (removal of unsafe conditions, abatement of asbestos, removal of hazardous waste, 

". capping or blinding of drains, utilities, etc.). Upon approval by the Program Management Contractor (pMC), abatement of 
t all hazardous materials and elimination of all release points to the environment proceeded. A final inspection by the PMC 

contractor subsequent to the hazardous materials abatement occured before demolition could proceed. 
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Demolition of the structures was perfonned using hydraulic excavators equipped with shears, grapples, and concrete 
pulverizers as well as a crane ,vith a steel wrecking ball depending upon their height and the cOnfiguration of structural 
members. TIle brick stack associated with one of the chemical agent history buildings was demolished by suspending a 
concrete pulverizer from a crane and methodically "munching" the stack down. . Envirocon used a variety of demolition 
techniques to safely demolish the 48 structures including five structures with components greater than 80' in height During 
tlle demolition work, dust abatement was perfonned using a water spray from water trucks and a water cannOR As needed, 
odor control chemicals, tarps, and tackifiers were employed to reduce the potential for fugitive emissions. Waste materials 
generated during the project were sized appropriately loaded onto trucks and shipped to an on-site landfill for disposal. 
Recyclable materials were cut to the appropriate size and shipped to an accepted off-site location. 

Soils Remediation 

The second aspect ofthis project involved the precise excavation and transportation of approximately 200,000 cubic yards of 
contaminated soils from 26 different designated areas (SAR Sites). Prior to the commencement of any excavation activity, 
storm water and erosion control measures were established, utilities were located and de-energized, monitoring wells and 
survey monuments Were protected, and limits of excavation established. The depths of the excavations ranged from 1 foot to 
10 feet with areas ranging from 59 square yards to 25,000 square yards. Three of the areas were excavated in Level B PPE 
while conducting real-time monitoring for chemical warfare agents. The additional areas were excavated in Level C PPE 
upgrading to Level B as necessary based upon air monitoring results and historical data. The contract prescribed that during 
a discrete 6-week period Envirocon would be required to excavate and transport approximately 98,600 cubic yards of soil to 
be used as protective cover in on the newly installed synthetic liner in Hazardous Waste Landfill Cell 2. When this effort 
was actually undertaken, only about half the original projected volume was required. However. Envirocon excavated and 
hauled nearly 50,000 cubic yards in 3 weeks and achieved daily production rates approaching 500 loads per day. The 
remainder of the quantity was excavated and hauled to the HWL at production rates that attained contract milestone 
requirements while ensuring that mandatory daily soil-ta-debris ratios were met. Excavations greater than S feet in depth 
were backfilled to within 5 feet of original grade with final slopes no steeper than 4:1 (horizontal to vertical). 

Additional excavation activities included the removal of approximately 13;500 linear feet of chemical sewer and excavation 
of approximately 80,000 cubic yards of associated soils. These chemical sewer trenches were a minimum of 10 feet in depth 
and either 11.5 feet or 21 feet wide at the bottom per specifications. All chemical sewer activities were conducted in Level B 
PPE. Because of insufficient records kept during the time that RMA was operating, Envirocon was required to perform 
exploratory excavations to locate the alignment and depth of chemical sewers. From this. it became possible to establish the 
excavation limits required for the removal of the sewer pipe and associated contaminated soils. After removal of the sewer 
pipe and contaminated soils, the trenches were back-filled to 5 feet below original grade with sidewalls sloped to a 4: 1 grade. 

Excavation of SAR Sites was conducted utilizing a combination of excavators, rubber-tired loaders, and dozers, while 
chemical sewers were excavated entirely by excavator. After initial staking by the client, grade and alignment control of each 
excavation was accomplished by a grade checker utilizing a rotating laser level transmitter and target. In many instances. a 
target was mounted directly on the excavating equipment to assist the equipment operator to control grade. This was 
particularly beneficial during excavation of chemical sewers. during which no personnel were pennitted to enter the 
excavation. All stu'Vey control of chemical sewers was accomplished in Level B PPE using a telescoping boom manlift with 
the basket suspended over the excavation. One excavator was equipped with a Bucket Pro® graphical grade-display system 
that enabled the operator to know the position of the bucket's teeth relative to finished grade in real time. This is the first 
such system purchased and utilized in Colorado, and is a particularly valuable tool in precision excavating and work that does 
not pennit clear vision of the bucket by the operator (Le., tmder water.) 

Decontamination ofhau! vehicles was accomplished in two operations. Any loose material that might have spilled during 
loading operations onto the side rails or other parts of the haul truck was removed by dry decon methods prior to the truck 
leaving the loading area. Each haul vehicle then passed through the decontamination facility. at which point the truck was 
washed by decon personnel utilizing pressure washers and fire hoses to remove any remaining material from the vehicle and 
tires which might fall onto the haul road during the trip to the HWL. 
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Picture not available. 

Closure of BOP Landfill Disposal Area 
Gary, Indiana 

Project Description: 

Envirocon constructed a landfill cover system for a steel mill 
disposal area. The landfill cover materials, other than the 
geosynthetic components, consisted of slag obtained and 
processed at the mill. These materials required mechanical 
screening prior to placement in order to meet the specified grain 
size distribution. 

The 55 acre landfill cap included 3 1/2 feet of cover materials, more than 2 million square feet of 40 mil PVC liner, and 
725,000 square feet of geocomposite drainage material. More than 300,000 cubic yards of granular slag sand was transported 
from 5 miles away within the steel plant and placed for liner sub-base and protective cover. The cover also included 
installation of a gas vent and underdrain (8,900 linear feet) system. storm water control channels, and a 260,000 square foot 
armor cover system consisting of a polyethylene geocell material. In the primary drainage channel from the top of the 
landfill, a gabion mattress system was installed, wired, and filled with rock for a distance of 800 feet. The 4~inch deep 
geocell was placed on the steeper slopes (approaching 1: I) fur stability and erosion control. The geocell was anchored to the 
slopes and infilled with slag. Envirocon was then required to spread compost, fertilize and seed over the entire slag cover, 
using an innovative soil amendment mix to enhance growth in this difficult soil matrix. 

Several alternative suggestions offered by Envirocon on the original cover system design were accepted by the client and 
resulted in significant cost savings to the project. The project was also con:,pleted more than three weeks ahead of schedule. 

~" 
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Residential Areas Site, Removal 
Action 
West Cilicago, Illinois 

Project Description: 

During its operation from 1932 to 1973, the Rare 
Earth Facility (REF) was reportedly the largest 
producer of rare earth and thorium compounds in the 
world. The REF was operated to extract thorium and 
other rare earth elements from raw ore. The facility 
began operation in 1932, when the Lindsay Light and 
Chemical Company began producing thorium and 

other rare earth materials. In 1958, the Lindsay Light and Chemical Company merged in the American Potash & Chemical 
Company, and in 1967, as part ofa corporate merger, Envirocon's client acquired the fucility. 

Production of thorium, a radioactive material, yielded radioactive tailings containing thorium and residual levels of radium 
and uranium. Tailings were stockpiled at the REF, and during the early years of operation of the REF (1930's into the 
1950's and possibly later) were available for use as fill material at residential and other properties throughout the area, 
During transportation to these sites, some tailings may have spilled along the haul routes. In addition, the tailings 
stockpiled at the REF may have been subject to wind dispersal. As a result, soils at numerous properties throughoul the 
West Chicago area became contaminated with thorium. 

,-
Before work can begin on a property, the U.S. EPA must release the property for design and cleanup. Envirocon assists in 
soil sampling and characterization activities. The knovm extent of contamination and location of properly improvements 
are mapped by Envirocon in detail and incorporated into a remedial design. Envirocon conducts meetings with each 
property owner to finalize the design and define the scope of work required for remediation and restoration. The result of 
Envirocon's design work is a clear, detailed, and property specific work order signed by the property owner and the client. 

Remediation work includes removal of the contaminated soils as well as trees, shrubs, concrete, asphalt, swimming pools, 
decks, buildings and other improvements affected by the work. After the EPA verifies all contaminated soils have been 
removed; backfill, landscaping and other restoration activities proceed. Envirocon self performs approximately 84% of all 
design, remediation and restoration work. To date, remediation and restoration work has been completed at more than 600 
properties. 
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operations were discontinued in 1973. 

Reed Keppler Park Remediation 
West Chicago, Illinois 

Project Description: 

From 1932 to 1967 the previous owners of the Rare 
Earth Facility (REF) in West Chicago, Illinois 
processed monazite ore to extract thorium and rare 
earth compounds. Thorium process wastes (mill 
tailings) were a byproduct of the production of 
thorium, a radioactive material. Envirocon's client 
acquired the REF as part of a corporate merger in 
1967. Thorium and rare earth compound extraction 

Reed Keppler Park in West Chicago, Illinois, encompasses approximately 100 acres and includes the site of a fonner gravel 
quarry. The gravel quarry operated lllltit 1939 and provided railroad ballast for the construction of railroad bed in the local 
area. Ten acres of the gravel quarry were used as a municipal landfill between 1939 and 1967. From the 1930's to the early 
1950's, radioactive thorium mill tailings were disposed of at the landfill site. Remediation of the site to remove thorium 
process wastes is being conducted under a Unilateral Administrative Order issued by U.S. EPA Region V on September 25, 
1996. Reed Keppler Park is a heavily used public park with numerous ballfields, family aquatic center, Boy Scout center, 
tennis courts, and other recreational facilities. 

"" Envirocon provided remedial design and construction services for the Reed Keppler Park Site. Envirocon's scope of work 
included assisting in soil sampling and site characterization, topographic survey, design and development of excavation and 
restoration plans including the final landfill cover, assisting in community relations, site clearing and grubbing, stann water 
control structures, sanitary sewer, excavation of 113,600 cubic yards of material, transporting 7,559 truck loads of 
contaminated materials, backfill, installation of final cover, concrete work, asphalt work and landscaping. Envirocon self 
perfonned approximately 86% of the work 'With its own personnel and equipment. 

Site preparation activities including the construction of public roads, storm sewer, stonn water detention basins·, site 
perimeter fencing, public parking lots and staging area where completed in preparation for excavation activities. 

Shipping and disposal costs associated with transporting excavated contaminated soils to a licensed disposal fucility were a 
major cost to our client. In order to reduce these costs, Envirocon developed and implemented a unique method for 
excavating, sorting, and sampling suspect soils to verify whether they were contaminated. Execution of this "overburden" 
excavation method resulted in a 45,300 cubic yard reduction in the amollllt of material shipped to an off-site disposal 
facility, This reduction in material shipped off site resulted in a substantial cost savings to our client. The 45,300 cubic 
yards of material was used to backfill excavated areas, reducing costs associated with purchasing backfill material. 

Site restoration of 14.7 acres of the park was completed in July 2000. The Reed Keppler Park Site has been reopened for 
pubic use. 

BZT0104(e)016188 



( 

HAZCO PROJECT EXPERIENCE 
....... ~. 

(.-

ENfllROCDN 

BZT0104(e)016189 



PROJECT SUMMARIES - 2000 

Project Name: Fell A. venue Site Remediatioll 

Project Value: 
Date Completed: 
Owner: 
Owner Rep: 
Consultant: 
HAZCO Project Manager: 
HAZCO Superintendent: 

$4.0 million 
In process 
Confidential 
Confidential 
Jerry Naus, O'Connor Associates 
Scott Young 
Cannen Rymut 

Project Description: As part of an overall soil remediation program, Hazco completed multiple stages of 
excavation, transportation and disposal of hydrocarbon impacted soils totaling approximately 100,000 
lonnes. Completion of the project works required extensive excavation dewatering and water treatment. 
The project also involved the design and installation of approximately 1 Ian of bentonite cut-off wall. 
HAZCO is currently operating and maintaining the water treatment system for the site. Drawing from on 
site wells, the water is treated through two separate treatment trains, which use a combination of organic 
clays and granular activated carbon. HAZeO is now responsible for the ongoing maintenance of the system 
including emergency caU outs. 

Project Name: Excllvation, Trucking and Barging ofContamiltated Soils, Victoria, BC 

Project value: 
Date Completed: 
Owner: 
Owner Rep.: 
Hazco Project Manager: 
Hazco Superintendent: 

$1.0 million 
Spring 2000 
Major Oil Company 
Morrow Environmental 
Scott Young 

Ron Bobke 

Demolition of large service station, convenience store and canopy. Excavation of 10,000 tonnes of 
contaminated soils that were shipped by truck and barge to Hazco's bioremediation facilities for treatment. 
Site was backfilled to geo-technical specifications required for the construction of new service station and 
carwash. 

Project Name: Excavation aCI'oss Provincial Highway. Roystoft, BC 

Project value: 
Date Completed: 
Owner: 
Owner Rep.: 
Hazco Project Manager: 
Hazco Superintendent: 

$850,000 
Fall 2000 
Major Oil Companies 
Morrow Environmental 
Scott Young. 
Ron Basel 

Petroleum hydrocarbon contamination from two fonner bulk plants had spread under a provincial Highway 
in an environmentally sensitive part of rural British Columbia. Hazco's initial contract to remove the 
contaminated soil from one of the service stations was expanded to include the both the soils under the road 
as well as the soils at the second service station. Performance of this work and the associated removal and 
replacement of water services requiIed detailed planning in conjunction with the Ministry of Highways and 
local water supply district, and rapid execution to minimize disruptions to services. Hazco excavated 
18,000 tonnes of soil and replaced the utilities and Highway within 4 weeks. The contaminated soils from 

1 
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one site were transported to Hazco's bioremediation facility near Courtney for treatment, while soils from 
the second site are being treated within an existing onsite bio-cell. 

Project Name: EXCllvation across Island Highway alld Water Treatmellt, Campbell River. BC 

Project value: 
Date Completed: 
Owner: 
Consultant: 
Hazco Project Manager: 
Hazco Superintendent 

$1.1 million 
Fall 2000 
Major Oil Company 
Morrow Environmental 
Scott Young 
Ron Bobke 

On and offsite excavation of 13,000 tonnes ofimpacted soils in an area with a high water table required 
working "in the wet" and treatment of 500 GPM of water. Hazco worked with Morrow during pilot testing 
and development of a treatment system that could handle this flow rate and still meet site specific MOE 
discharge criteria to allow discharge to the Campbell River. Excavation across the entire width ofIsland 
Highway required a staged approach to ensure that two-way traffic could be maintained throughout. 
Removal and restoration of multiple sewer and water lines and restoration of streets, sidewalks and the 
Island Highway required co-ordination with MOE, MOTH and the District of Campbell River. Hazco was 
responsible for development of project work plan, traffic management and restoration plans. 

Project name: Excm'atlon, Wafer Treatmellt, Rail Spur Removal tlml Replacemeut, Kelowml, BC 

Project value:. $350,000 to December 2000 
Date Completed: Estimated summer, 2001 
Owner: Major Oil Company " 
Owner Rep.: Mr. Eric Nickel, Morrow Environmental 
Hazco Project Manager: Gord Allan 
Hazco Superintendent: Gord Allan 

A spill of diesel fuel had migrated up to the foundations of an adjacent building and off-site under the street 
and railroad tracks. In order to remove the contaminated soil, Hazco used an excavator with a "twist wrist" 
bucket to excavate up to the building foundation, and then placed controlled density fill at the foundation. 
Excavation under the street and the railroad tracks presented geotechnical issues due to a high flow of 
groundwater, requiring the removal and treatment of 600-ljtresl minute of contaminated water. The rail 
spur was removed, 2700 tonnes of soil excavated and the rail line replaced within 48 hours. In total, Hazco 
removed 4500 tonnes of soil, which was shipped to Hazco's Interior Bioremediation Facility at the 
Westside Landfill for bioremediation. Additional work is planned for the summer of 2001. 

Project Name: Supply and In.<itallation of Vapour Extraction ami Treatment System, Delta, BC 

Project value: $600,000 
Date Completed: Fall 2000 
Owner:Lantic: Real Properties 
Consultant: Morrow Environmental Services 
Hazco Project Manager: Scott Young 
Hazco Superintendent: Maurizio LeDonne 

The operation of a fonner chemical plant resulted in high concentrations of toluene and xylene in the sand 
fi 11 and groundwater. Previous remediation by Hazeo had contained the plume to prevent migration to 
wetlands and to an environmentally sensitive area of the Fraser River. Final remediation required the 
installation of a complex extraction system consisting of 84 vapour extraction wells, 94 groundwater 

2 
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Project Name: EXCQl'Utioll and Disposal of Hydrocarbon Colttaminated Soil, Hazletoll, BC 

Project value: 
Date Completed: 
Owner: 
Owner's Representative: 
Consultant: 
Hazco Project Manager: 
Hazco Superintendent: 

$250,000 
Sunnner, 2000 
BCHydro 
Doug Grimes 
Gerry O'Hara, Golder Associates, 298-6623 
Paul Halliday 
Ron Bosel 

Remediation of contaminated soils under a former diesel generating station on the lands of the Ksan First 
Nation was planned based on the excavation of a limited volume of soils and on site bioremediation. 
Hazeo's detailed assessment of costs at the proposal stage included the evaluation of hauling the soils to a 
nearby landfill, and resulted in Hazco being awarded the contract for this more cost-effective approach. 
During implementation of the contract, the Owner decided to excavate to greater depths than originally 
planned - up to eight metres deep. Hazco's ability to transport the soils off site was instrumental in the 
implementation, as the available space on site would not have been sufficient for the additional soils. This 
is one example of Hazco 's ability to look beyond the proposed scope of work and develop alternatives that 
are cost-effective for the Owner. 

Project Name; ExcaI'atiOI1, Transport trllll Bioremedilltioll of Hydrocarboll COl/taminated 
Soils, VaflCOIll'(!J' 

Project value: $500,000 
Date Completed: Summer, 2000 
Owner: CN Rail 
Owner Rep: Pierre Harnois, Golder Associates Innovative Applications Inc. 
Hazco Project Manager: Paul Halliday 
Hazco Superintendent: Ron Bobke 

Excavation and stockpiling of 28,000 tonnes of soils in an active railway yard required close coordination 
among the Owner, the Consultant and Hazco. The contaminated soils were transported by truck to 
HAZCO's bioremediation facility in Richmond, Be. Soil excavation and transportation was completed in 
the slimmer of 2000. Bioremediation is in progress. 

Project Name: Removal of VOC by High Vacuum Extractioll, Duma!;)', BC 

Project Value: 
Date Completed 
Owner 
Owner Rep. 
Hazco Project Manager 
Hazco Superintendent 

$600,000 
fall,2000 
Confidential 
Golder Associates 
Scott Young 
Ron BobkefFrank Keller 

Hazco provided the Owner with a comprehensive service package including supply of two high vacuum 
extraction systems and modification of an existing water treatment plant. In addition, Hazco supplied 
positive air displacement pumps, installed extraction wells and the piping systems from the wens to the 
vacuum extraction plant. Hazco provided both professional and technical staff during the connnissioning 
phase, and continues to be responsible for maintenance. The project is an example ofHazco's ability to 
provide detailed design, construction, procurement and connnissioning services on a complex project site. 
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PCP REMEDIATION 
PROJECT SUMMARIES 

Project Name: Removal alld Treatment of Soils Contail/iug Pentachlorophellol, West Isle Site 
Victoria. BC 

Project value: 
Date Completed: 
Owner: 
Consultant: 
Hazeo Project Manager: 
Hazco Superintendent: 

$2.3 million 
1994 
Department ofIndian Affairs and Environment Canada 
Jim McCrea, Golder Associates 
Gregory Campbell 
Keith Hoffman 

The operation ofa sawmill and wood preserving facility resulted in spills of wood preserving compounds 
containing chlorophenols into the soil and eventual migration to the foreshore of Plumper Bay, a marine 
environment. Hazco demolished the building foundations and installed a subsurface water collection 
system to prevent the further migration of contaminants into Plumper Bay. All water was treated in a GAC 
unit that was designed and supplied by Hazco. Hazco then selectively excavated 25,000 tonnes of soil, 
placing the silt and sand layers in separate stockpiles for classification by the Consultant An excavator 
with a "twist wrist" bucket was instrumental in minimizing the volume excavated and in segregating the 
contaminated soils. Only 8,000 tonnes were classified as C+ material requiring transportation and off-site 
treatment. Hazco transported the soil to a facility in Alberta and successfully reduced the chlorophenol 
content within eight months. The bioremediation was confirmed by independent sampling of the treated 
soils. Critical factors in the award of the work to Hazco included the planned excavation and stockpiling 
procedures and a bioremediation method that Hazco had developed to treat chlorophenols. 

Project Name: Treatment of Soils Confaillillg Petrolellm Hydrocarbons amI Pentachlorophenol, 
Vancouver, BC 

Project value: 
Date Completed: 
Owner: 
Consultant 
Hazco Project Manager: 
Hazco Superintendent: 

$700,000 
1999 
Canfcr 
Pottinger, Gaherty Environmental Consultants Ltd. 
Paul Halliday 
Keith Hoffman 

Excavation of 28,000 tonnes of soils from a site with a high water table and adjacent to the Fraser River 
required "working in the wet". Hazco's detailed planning was instrumental in completing the excavation 
and backfill activities without impacting the adjoining properties or the marine environment. Selective 
excavation using a "twist-wrist" bucket enabled close control of the excavation and resulted in only 1,000 
tonnes of soils being shipped to Hazco's Richmond Bioremediation Facility for treatment. The remaining 
27,000 tonnes was sent to a landfill without treatment. The soils were transported to Hazco's Richmond 
Bioremediation Facility for treatment. Successful treatment required a staged approach to de-grade the 
petroleum fractions prior to bioremediation of the chlorophenols. 

,. 
i 
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Project Name: Shelley Sawmill Decommissioning, Prince George, .B.C. 

Project Value: 
Date Completed: 
Owner: 
Owner Rep: 

$1.1 million 
May 1995 
Northwood Pulp & Timber 
Ernie Redford (604) 962 ~ 9611 

Project Description: Removal and disposal of approximately 9000 tonnes of pentachlorophenol 
contaminated soils from the vicinity of a former dip tank. Work included installation of a sheetpile cell 
area to enable excavation of contaminated soils from below the surrounding water table ... Contaminated 
soils were landfarmed to reduce PCP levels then landfilled. HAZCO was selected as the successful bidder 
because of our experience at the West Isle site. Northwood representatives visited the West Isle site during 
the remediation phase. 

Project Name: iJarging (wd Bio'remctliatiolt of Penf(lClllorophcllo/s, Nallaimo. Be 

Project Value: 
Date Completed: 
Owner: 
Owner Rep: 
Hazco Project Manager: 
Hazeo Superintendent: 

$106,000 
October, 2000 
CIPA Lumber 
Axis Projects Inc. 
Cameron McLean 
Cameron McLean 

Project Description: HazeD was retained to load 1,350 tonnes of contaminated soil containing Special 
Waste concentrations of penta chi oro phenols, transport the soil to Richmond, and treat it in the Richmond 
Bioremediation Facility. Although treatment started in the early winter, initial testing has shown that 
degradation is in progress. Bioremediation is continuing. 

i' 
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PRELIMINARY WORK PLAN 

The scope of work for the remediation of the Time Oil Site in Portland, Oregon includes the 

excavation of approximately 2,100 cubic yards of pentachlorophenol-contaminated soils and, the 

loading of these soils and an additional 4,000 tons of stockpiled soils into railcars for transport 

and disposal to a treatment and disposal facility in Richmond, British Columbia, Canada. The 

work also includes the potential demolition of a 5,OOO-foot building, possible dewatering of 

excavations, and backfilling completed excavations. Mobilization will occur in mid August 

2001 and the project is scheduled to be completed by the end of September 2001. On-site 

operations will be conducted .1 0 hours per day and 5 days per week. 

1.0 SUBMITTALS AND PERMITTING 

Upon receiving approval to proceed from Time Oil and Beazer, Envirocon will work with Hazco 

to obtain the appropriate approvals to export the hazardous waste soils from the United States to 

Canada. It will be necessary to submit a Notification of Intent to Export to The United States 

Environmental Protection Agency (EPA) and an ImportlExport Notice to Environment Canada. 

Environment Canada should issue an approval of the notice within 30 to 60 days. The EPA will 

then issue an Acknowledge of Consent Based on Envirocon's conversations with Hazco. It is 
'-. 

anticipated that approximately 6 weeks may be required to obtain the required approvals to ship 

the contaminated soil. Envirocon is not anticipating obtaining any additional permits other than 

a simple excavation and grading permit from the City of Portland, if required. All permits will 

be in place prior to Envirocon's mobilization to the site. 

2.0 MOBILIZATION 

Site mobilization shall commence in mid August 2001. Envirocon anticipates a 1 or 2 day 

mobilization period, including placement of temporary facilities, and the setup of control zones 

and decontamination stations. 

2.1 Temporary Facilities 

Temporary facilities will be mobilized to the site the· first day onsite. A portable toilet with a 

wash sink will be positioned inside the site support zone away from anticipated trailer and 

vehicle traffic areas and routes. An equipment storage trailer will be mobilized to the site and 

contain PPE~ potable drinking water, and miscellaneous tools and equipment. Envirocon's 

Portland Office is located next door to the Time Oil site and will serve as the project office 

1 
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2.2 Equipment Mobilization 

Envirocon will mobilize a 55~000-pound excavator, one backhoe with a concrete breaker, one 5 
cubic yard front-end loader with bucket scales, a 35,000-poun,d bulldozer, one 12 cubic yard 

dump truck, one 2000-gallon water truck and, a vibratory compactor, to the project site the first 2 

weeks on site. 

2.3 Personnel Decontamination 

Envirocon will install one mobile personnel decontamination station. The mobile station shall 
consist of a three-bucket boot wash system, eyewash, and a used Tyvek and glove receptacle. 
The station shall be situated at the border of the exclusion zone and the contaminant reduction 
zone adjacent to truck exit/entry points but situated so that they will not be in the path of heavy 

equipment traffic. Boot covers shall be utilized in areas where a dry decontamination is 
preferable. A PPE trailer shall be set up in the support zone for employee change out and PPE 
supply storage. 

2.4 Equipment Decontamination 

Equipment shall be decontaminated through utilization of a combination of a dry 
decontamination procedure and a mobile decontamination pad designed by Envirocon. A design 

Envirocon has utilized at several Superfund sites is a prefabricated metal grate and tray. The 
station will be constructed to qave a total liquid containment capacity of 500 gallons. The station 
draws fresh water from connection to the hydrant system. A pressure washer or water truck and 
fire hose are utilized as the washing mechanism. A sump pump transfers spent decontamination 

wastewater from the station to the wastewater holding tanks. Wastewater will be recyCled 
whenever possible to be used for excavation and stockpile dust control. 

2.5 Health and Safety 

The Envirocon site health and safety plan specifically address issues and hazards, which could be 

encountered during the project. These include such items as the operation of heavy equipment~ 
heat and/or cold stress, and contact with pentachlorophenol-contaminated soils. All Envirocon 
employees are 40 hour OSHA trained and sha11 have read the site safety plan prior to 

mobilization on site. An orientation meeting shall be held at the site the first day of 
mobilization. The meeting shall be conducted with client representatives present to review any 
safety concerns at the site. Morning tailgate safety meetings sha1I be conducted daily thereafter 

( and documented on Envirocon's daily construction logs. 
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EN~/ROCON -
3.0 REMOVAL OF SOIL STOCKPILE 

After the completion of mobilization activities Envirocon will begin loading contaminated soils 
from the existing 4,000-ton stockpile into rail cars. Rail cars shall be gondolas with 90- to 95-
ton capacity. Soils shall be loaded into the rail cars utilizing a 5 cubic yard front-end loader 

I 

equipped with bucket scales. Loading of the 4,000 tons will take approximately 3 weeks, 
including a 7-day lag for transit for cars to and from Canada. 

4.0 BUlLDING DEMOLmON 

During the second or third week on site, Envirocon will demolish a 5,000 square foot structure 

underlain by hot spots of pentachlorophenol-contaminated soils. The building is a wood frame 
warehouse with tin sheeting for the walls and roof and a concrete slab floor. According to the 
information provided by Time Oil, no asbestos, lead, or PCB ballast are present within the 
structure, Envirocon will demolish the structure in 2 to 3 days utilizing an excavator and a 
backhoe with a concrete breaker. Envirocon will send the building components to local 
recycling facilities, wherever feasible. Non-recyclable components shall be disposed of in a 
permitted landfilL 

5.0 EXCAVATION OF IN-PLACE CONTAMINATED SOILS 
~ .... ", 

Excavation activities shall begin the third week on site after the completion of demolition 
activities and continue for approximately 1 112 weeks. A 55,OOO-pound excavator will perform 
excavation of approximately 2,100 cubic yards of contaminated soils. The excavator will direct 
load soils into 12 cubic yard dump trucks for transport to the stockpile staging area. Any 
overburden soils will be stockpiled immediately adjacent to the excavations. Excavation is 
expected to last 6 days. All excavation shall be performed to predetermined depths by 
equipment operators experienced in removing soil in 6-inch to I-foot lifts. . Depths shall be 
checked periodically to avoid over excavation. Dust control for excavation activities will be 
provided by a fire hose connected to a hydrant or a water truck. Envirocon will attempt to 
preserve and utilize the existing stockpile cover whenever possible to cover soils not being 
worked. 

5.1 Excavation Dewatering 

Excavation of soils beneath the water table may require that limited dewatering be conducted. 
Envirocon will mobilize two 21,OOO-gallon holding tanks to contain water. The water shall be 
transferred from the tanks into Time Oil's water treatment system. 
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6.0 OFF-SITE DISPOSAL OF EXCAVATED AND STOCKPll..ED SOILS . 

All contaminated soils shall be loaded into lined, wrapped, placarded, and manifested rail 

gondolas for transport and to Hazco's treatment and disposal facility in Richmond, Canada. Rail 

loading and off site disposal are anticipated to take place over the course of 4 to 6 weeks. Upon 

arrival of soils in the BNSF yard in Canada, Hazco shall unload the rail cars and transfer the 
material to trucks. The contaminated soils will then be transported to Hazco's Richmond 

Bioremediation Facility. This facility includes a double synthetic liner and a leachate collection 
system. There, soils shan be treated in a segregated designated cell by bioremediation until 

pentachlorophenol concentrations are less than or equal to 5.0 mglkg. After successful 

biotreatment, the soils shall be relocated on the site to Hazco's industrial landfill for permanent 

disposal. 

7.0 BACKFILL 

Envirocon will commence backfill activities on site after confirmation sampling by Time Oil 

has indicated that cleanup levels have been met. Backfill material shall come from an on-site 

source pile and will be completed in approximately 4 days. Envirocon will utilize a 55,000-

pound excavator, a 35,OOO-pound bulldozer, a vibratory compactor and a 12 cubic yard dump 

truck to perform fill activities. Soils shall be placed in 12-inch lifts and compacted. 

8.0 DEMOBILIZATION 

Envirocon will demobilize from the site in late September or early October 2001, upon the 

completion of rail load out activities. All equipment shall be thoroughly decontaminated prior 

to mobilization and miscellaneous materials, supplies, and trash removed to restore the site to 

original conditions. 
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WASTE DISPOSAL AGREEMENT FOR 
THE EXPORT OR IMPORT OF HAZARDOUS WASTE 

BETWEEN: 
(The "Importer") 

AND: 
(The "Exporter") 

This Agreement for the export or import of hazardous waste between the Exporter and 
the Importer is intended to comply strictly with the Export and Import of Hazardous 
Waste Regulations of the Canadian Environmental Protection Act. 

The Agreement between the parties is as follows: 

1. Notification by the Importer ' 

1.1 The Importer agrees to dispose of waste by disposal method 
_. as described in Schedule 1, Part 1, Column II of the Export 
and Import of Hazardous Waste Regulations. 

1.2 The Importer shall within three (3) days of acceptance of delivery 
of the hazardous waste send a completed and signed copy of the 

hazardous waste manifest accompanying the shipment to: 

The Chief, Hazardous Waste Division 
Office of Waste Management 
Department of the Environment 
Place Vincent Massay, 12th Floor 
351 St. Joseph Boulevard 
Hull, Quebec, CANADA KiA OH3 

1.3 The Importer shall within thirty (30) days after the hazardous 
waste is disposed of in accordance with the Agreement, send 
written confirmation of the disposal to: 

The Chief, Hazardous Waste Division 
Office of Waste Management 
Department of the Environment 
Place Vincent Massay, 12th Floor 
351 St. Joseph Boulevard 
Hull, Quebec, CANADA KiA OH3 
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2. Inability To Perform 

2.1 The Importer agrees that in the event that delivery of the 
hazardous waste has been accepted, but the hazardous waste 
cannot be disposed of in accordance with the terms of this 

Agreement, the Importer will take all practicable measures to help 
the Exporter fulfill the terms of the undertaking given in the Notice 
for Export and Import rNotice"). The Exporter has attached to 
this Agreement a copy of the Notice. 

Importer Exporter 

By: ___________ _ By: __________ _ 

TiUe: ___________ _ Title: _________ _ 

Oate: __________ _ Oate: _________ _ 
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Hazardous Waste Import/Export Procedure 

This procedure applies to the export of all hazardous wastes from Canada to the United States, 
as well as the import of hazardous waste from the United States to Canada. Waste that is non
hazardous in the United States, but hazardous in Canada must follow this procedure for import 
into Canada. The procedure must also be followed for export of hazardous waste from Canada 
into the United States. Waste that is hazardous in the United States and non-hazardous in 
Canada requires a United States notification. 

UNITED STATES CANADA NOTIFICATION REQUIRED 
Hazardous Waste Hazardous Waste Both US and Canadian 
Hazardous Waste Non-hazardous Waste US Notification 
Non-hazardous Waste Hazardous Waste Canadian Notification 
Non-hazardous Waste Non-hazardous Waste None 

CANADIAN PROCEDURE 

In Canada, the import and export of Hazardous wastes is regulated through the Canadian 
Environmental Protection Act (CEPA) Import and Export of Hazardous Waste Regulation. All 
imports / exports of federally regulated hazardous waste must have prior approval from 
Environment Canada prior to shipment. 
~ 

The following steps must occur: 

1. Complete Canadian Import/Export Notice (Environment Canada Form #04-2621) that is 
used to notify regulatory authorities in Canada of the intent to export or import hazardous 
waste. The following information is required: 

• Names and addresses of the Importer and Exporter, together with the Gen.,grator I 
R~r numbers of each. 

• Site addresses and contact numbers for the shipping and receiving facilities. 
• Name, address and Carrier number for the transporter. 
• Hazardous Waste Information in accordance with International Waste Identification 

Code (IWIC), TOG PIN, quantity, Packing Group and Packaging Type. 
• Planned dates for shipment as weH as points of entry/exit and custom offices 

~ • Form is to be signed by the Importer and Exporter or their Agents. If signed by an 
Agent, a copy of the Power of Attorney needs to be attached. 

2. Prepare and sign Import/Export Disposal Agreement between the generator and the 
receiver (see attached Addendum). This does not serve as a contract to do business, but 
simply states that if a business contract is entered into, both parties will comply with the 
regulations. 

IX 3. Both importer and exporter must provide an insurance certificate addressed to Environment 
l. Canada showing that they have at least $ 5,000,000 in liability insurance. 

HAZCO ENVIRONMENTAL SERVICES LTD. 
20j>. 5720· 4TH STI1EET SE. CALGARY. ALBERTA T2H 1 K7 

TELEPHONE (403) 297-0444. FAX (403) 253-3188. WESTERN CANADA 1-800-667-0444 . --
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4. Copies of the Import/Export Notice, Import/Export Disposal Agreement, and proof of 
( insurance must be sent to Environment Canada in Hull, Quebec either by mail or facsimile. 

( 

5. Consent from Environment Canada must be received by the exporter and importer prior to 
any shipment of waste. This takes 30 to 60 days to issue as the notification information is 
circulated to both provincial and state authorities. If those authorities have no objections to 
the import I export, Environment Canada issues a 'Written Confirmation'. This is valid for a 
time period of one year without renewal. 

6. Each shipment must be accompanied by hazardous waste transportation documentation for 
both Canada (Waste Manifest) and United States (Uniform Hazardous Waste Manifest). as 
well as the Written Confirmation and the Addendum I Agreement. 

7. Once the waste has been received and disposed, copies of completed manifests and 
disposal certificates must be distributed to both federal and provincial regulatory authorities 
in both Canada and the United States. 

AMERICAN PROCEDURES 

The American procedures are contained in 40 CFR, CHAPTER I - PART 262, 
particularly in 262.53 and 252.54. 

1. Exporter sUbmits a letter to EPA-HQ providing the information required by section 
262.53 - notification of Intent to Export. The information is similar to that required 
by Environment Canada. 

2. EPA will provide a complete notification to the receiving country. 
3. EPA will issue an EPA Acknowledgment of Consent to the Exporter if the receiving 

country consents. 
4. The Acknowledgment of Consent must be attached to the waste manifests, and 

accompany the shipment. 

HAZeD ENVIRONMENTAL SERVICES LTD. 
200, 5720 - 4TH STREET SEt CALGARY, ALBERTA T2H 1 K7 

TELEPHONE (403) 297-0444. FAX'(403) 253-3188. WESTERN CANADA 1-BOO-667-0444 
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Date: 

United States Environmental Protection Agency 
Office of Enforcement and Compliance Assurance 
Office of Compliance, Enforcement Planning, Targeting and Data Division 
Mail Code 2222A 
Ariel Rios Federal Building - Room 6144 
12th & Pennsylvania Avenue. N.W. 
Washington. DC 20460 

Atlention: Mr. Robert Small, Environmental Protection Agency. Specialist 
Phone No.: (202) 564-5043 
Fax No.: {.2D2) 564-0025 

Re: Notification of Intent to Export Hazardous Wastes Material to Canada 

Dear Mr. Small: 

____________ • respectfully submits this letter as notification of our intent to 
export hazardous waste material to Canada. This notifica1i.on is intended to comply with the 
requirements included in the applicable Code of Federal Regulations (CFR) Title 40 (Protection 
of Environment) Section 262.53. The following information is provided to comply with the 
notification requirements as stipulated in 40 CFR Section 262.53: 

Primary Exporter / Generator: 

Site Address: 

US EPA 10 No.: 

Material Description: 

Amount: 

EPA Hazardous Waste #: 

US DOT Shipping Name: 
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Hazardous Class: 

UN 10 Number: 

Transporter: 

Frequency of Shipments: 

United States Exit Point: 

Canada Entrance Point 

Final Destination: 

Hazco Environmental Services Ltd. 
200,5720 - 4th Street S.E. 
Calgary, Alberta 
T2H 1K7 

In summary our intention is to transport up to tons of _______ _ 
________ under proper hazardous waste manifest documents from ____ _ 
_______ in the continental USA to Alberta, Carada. The material will be transported 
from to , Canada. We are currently waiting for the final 
approvals from the Canadian Government and to treat this material at 
their approved facility. 

If required, additional technical information may also be obtained from the following sources: 

Contractor of Record: 

I hope that the information contained in this letter is sufficient for EPA approval to transport the 
hazardous waste material as stated herein to Canada. Please do not hesitate to contact the 
undersigned directly with any questions and or comments regarding this notification at 

Sincerely, 

Company Name 

Contact Name 
/ Title 
\ 
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DAVID JACOBS 

TITLE Project Director 

Mr. Jacobs has over 13 years of experience in performing environmental remediation, construction, consulting, and 
demolition projects for public and private sector clients throughout the western United States. His current 
responsibilities include oversight of projects; preparation and review of costing and technical proposals; supervision 
of project managers, technical staff, and field staff; report preparation; cost tracking; and regulatory and client 
interface. 

His selected project experience includes: 

• Project Manager for multi~year remediation project at the Union Pacific Yard Sacramento, CA. Work in 2000 
consisted of the excavation and segregation of 175,000 cubic yards of soil and debris into 500 cubic yard stock 
piles, onsite treatment of 30,000 tons of heavy metal impacted soils, loading of 140,000 tons of soils into rail 
cars for offsite disposal and the placement of 75,000 cubic yards of imported fill. Complexities of this site 
involved maintaining excavation production rates at 3500 cubic yard/day while complying with rigid dust 
control requirements, extreme summer hot weather conditions, and segregating soils into five separate waste 
classifications. 

• Project Director for mine tailings consolidation and capping project for the Bureau of Land Management, 
Hunters, Washington. This project required the excavation, consolidation and capping of mine tailings 
containing elevated levels oflead, arsenic and other heavy metals. The project was performed in a remote area of 
Eastern Washington and took place over working seasons due to winter shutdown. The initial phase of the 
project required dewatering of the tailings. This work consisted of extensive clearing which included the harvest 
of 30,000 mbf of timber, the rerouting of one half mile of stream and the installation of 1700 lineal feet of 8" 
ground water collection pipe at depths of up to 25 feet. The secot,ld phase ofthe work included the excavation, 
grading and capping of contaminated mine tailings in two separate repository areas. During the project over 
170,000 square feet of geotextHes were deployed, including prefabricated drainage composites and 8~ounce 
nonwoven fabrics. Extensive erosion control measures were installed including 11,000 square feet of cable 
concrete, 5,000 square feet of open cell confinement system and 40,000 square feet of erosion control matting. 

• Project Director for Sacramento Anny Depot Superfund Site in Sacramento, California. Multi~mmion dollar 
Environmental Construction project for Anny Corps of Engineers. Site activities included remediation of 
80,000 yards of heavy metal contaminated soil from former Army Base Bum Pits and Settlement Lagoon Ponds. 
Onsite phases included, 1) Containment cell 35' deep for stabilized soil with specified clay cap, 2) 45,000 yard 
Excavation of Bum Pit soil and debris, 3) 35,000 yard Excavation and long haul with multiple decontamination 
of Lagoon soil, 4) Design and performance of screening, concrete crushing, pugmiII mixing stabilization system 
for all 2" minus material, 5) Debris and metal washing and recycling, 6) Installation of double lined containment 
for the processing area, 7) Wetlands restoration and complete site grading to plan upon completion. This project 
also required treatment of soils and debris (Lead, Arsenic, Chromium, and Cadmium) to TCLP and California 
Regional Water Control Board D1-WET standards to enable onsite cell encapsulation of treated material. Project 
conducted with strict Anny Corps of Engineers oversight that included Air and Radiation Monitoring. All 
equipment processing work was completed in level "C" conditions with a strong emphasis placed on daily 
production goals. 

• Project Director for a Superfund project in Hercules, California. Performed remediation of lead, arsenic, 
cadmium, chromium and TPH contaminated soil at a fonner explosives plant Scope of work included 
excavation, and transportation of 60,000 tons of soil, screening and on site stabilization of20,000 tons of soil 
contaminated with heavy metals, backfill of site to specified grade. Soils were transported offsite by rail and 
truck. 
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DAVID JACOBS (Cont.) 

• Project Manager at the Spokane Junk-yard Superfund Site, Spokane, Washington. This project required the 
excavation of 14,800 tons of lead and PCB contaminated soils and 15,300 tons of overburden soils, onsite 
stabilization of 2,500 tons of lead contaminated soils, construction of 11,000 cubic yard containment cell, 
installation of a 53,300 square foot multiple layer geosynthetic cover system, construction of a six station air and 
weather monitoring system, and the installation of a 18,000 ton soil cap 

• Project Manager for Union Pacific, The Dalles, Oregon. Responsible for the construction and installation of 
groundwater extraction system at NPL site. This project included import and placement of 3,500 tons of fill 
material to bring the site to required grade, direct bury of one mile of HDPE pipeline, construction of six well 
houses and foundations, construction of a concrete decontamination pad, relocation of a building, installation of 
two aboveground storage tanks, installation of 1,500 feet aboveground piping with associated metal stands and 
concrete bases, cleanout of oil/water separator, installation of 12 pumps and associated system motors, 
controllers, flow meters, and turbidimeters. 

• Project Manager at the PP&L Superfund Site, Clackamas, Oregon. This project required the excavation, 
screening on-site stabilization, transportation and offsite disposal of 28,000 tons of lead and PCB contaminated 
soils. Soils were transported by both truck and rail. Heavy precipitation necessitated the de-watering and 
treatment of over 300,000 gallons of heavy metal and oil contaminated groundwater on-site. Approximately 500 
tons of metal debris were decontaminated on-site and sent for salvage. At the completion of excavation 
activities, geo-membrane liner was placed in the excavations and they were backfilled to a specified grade. 

• Project Manager overseeing the excavation, screening, and on-site stabilization of apprOXimately 3,150 cubic 
yards of lead contaminated soils at an industrial site in Portland, Oregon. Soils contained approximately 35% 
debris by volume and required extensive screening prior to processing. Processed soils were transported to an 
off-site facility for disposal as non-ReRA hazardous waste. The site was then backfilled to a specified sub-
grade. ' .. 

• Project Manager for a project at the Port of Vancouver, Vancouver, Washington. Performed the excavation and 
on-site vapor extraction of 18,000 cubic yards of TCE contaminated soils as a time-critical project for a road 
extension. Contaminants were contained within an area used for a road extension and had reached the 
groundwater table. Time was of the essence in removing contaminated soils and backfilling the excavation to 
grade. 12,000 cubic yards of TCE contaminated soils and 6,000 cubic yards of clean overburden soils were 
removed and transported, asphalt and concrete building foundations were removed, on-site sizing of concrete 
and asphalt was perfonned, and the site was backfilled to DOT specifications. The stockpiled soils were placed 
in three adjacent treatment cells and the soils successfully treated onsite by ex-situ vapor extraction. Treated 
soils were tater utilized as fill material. 

• Project Engineer for two state Superfund projects in Culver City, California. Performed remediation of 25,000 
tons of solvent and heavy metal contaminated soil at a fonner printed circuit board plant. Scope of work 
included excavation, and on site ex~situ vapor extraction of 25,000 tons of VOC contaminated soils, onsite 
stabilization of 2500 tons of soil contaminated with heavy metals, backfill of site to specified grade. Soils were 
transported offshe by rail and truck. 

• Project Manager at the Reynolds Metals Superfund site in Troutdale, Oregon. Responsible for the excavation, 
solidification, and off~site disposal of 12,000 net tons of cryolite, 10,000 tons of pot liner and 2,000 tons ofTPH 
impacted spoils. The conditions at the site required the solidification of 90% of the material before off-site 
shipment. Cryolite from a pond was excavated, mixed with a drying agent to prevent fonnation of free liquids, 
and loaded into trucks for transport to a solid waste landfill. In addition, a 1,000 foot road complete with turning 
loop, loading zone and truck scales was installed. Road installation minimized required truck decontamination 
and allowed the project to be successfully perfonned in a one-month period despite continuos rainfall. 
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DAVID JACOBS (Cont.) 

• Project Manager for a project in Vv'hite City, Oregon that required the excavation, screening, and off~site disposal 
of 17,000 tons of PCB and TPH contaminated soils. This project also required segregation of soil and debris 
into four separate hazard classes. Scope of work also included demolition of storage shed, excavation and 
restoration of sensitive wetlands, construction of four log check dams in ditch line on-site, backfill and 
installation of a 54,000 square foot asphalt parking lot and cleaning of 12,000 square foot concrete floor to 
remove PCB contamination, 

• Project Manager at the Amalgamated Metals Site in Mill City, Oregon. The project included excavation, 
transportation and disposal of 10,500 tons of lead contaminated soils and debris from a U.S. Forest Service site. 
The site was situated in a remote wilderness area and required the protection of a adjacent waterway and the 
construction of a lined and bermed interim staging and stockpile area. Other activities perfonned at the site 
included: demolition and decontamination of meta! and concrete structures, construction, grading, and 
maintenance of Forest Service haul roads, and manual cleaning of several thousand square feet of bedrock. 

EDUCATION 

M.S., Environmental & Occupation Health, California St. University, Nortbridge 
B.S., Chemistry, California State University, Northridge 

TRAINING! CERTIFICATIONS 

40·Hour Hazardous Waste Site Operations Training 
8~Hour Hazardous Waste Site Supervisor Training 
Competent Person Train~ng Excavation and Trenching, AGC 
CPR CertifiedfLevel B 

--" 
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JEFF JOHNSON 

TITLE Project Manager 

EXPERIENCE 

Mr. Johnson has over 20 years of experience in the environmental remediation and civil construction industries. 
His duties include estimating, project management, scheduling, client and regulatory interface, His background 
includes the foHowing; Soil excavation and stabilization, utility installation, site grading, landfill cell construction, 
installation of landfill liner and cover systems, demolition, wetland rehabilitation, and road construction. Mr. 
Johnson also has extensive experience in underwater excavation and dredging. 

His selected project experience includes: 

• Construction Manager for Union Pacific, The Dalles, Oregon. Responsible for the construction and 
installation of groundwater extraction system at NPL site. This project included import and placement of 
3,500 tons of fill material to bring the site to required grade, direct bury of one mile of HDPE pipeline, 
construction of six well houses and foundations, construction of a concrete decontamination pad, relocation of 
a building, installation of two aboveground storage tanks, installation of 1,500 feet aboveground piping with 
associated metal stands and concrete I?ases, clean out of oil/water separator, installation of 12 pumps and 
associated system motors, controllers, flow meters, and turbidimeters. 

• Construction Manager at the Sacramento Army Depot, Sacramento, California. Multi-million dollar 
environmental construction project for Army Corps of Engineers. Site activities included remediation of 
80,000 yards of heavy meta! contaminated soil from former Army Base Bum Pits and Settlement Lagoon 
Ponds. Onsite phases included, 1) Containment cell 35' deep for stabilized soil with specified clay cap, 2) 
45,000 yard Excavation of Bum Pit soil and debris, 3) 35,000 yard Excavation and long haul with multiple 
decontamination of Lagoon soil, 4) Design and performance of screening, concrete crushing, pugmill mixing 
stabilization system for all 2" minus material, 5) Debris and metal washing and recycling, 6) Installation of 
double lined containment for the processing area, 7) Wetlands restoration and complete site grading to plan 
upon completion. This project also required treatment of soils and debris (Lead, Arsenic, Chromium, and 
Cadmium) to TCLP and California Regional Water Control Board Dl~WET standards to enable onsite cell 
encapsulation of treated material. Mr. Johnson coordinated work with strict Army Corps of Engineers 
oversight that included Air and Radiation Monitoring. All equipment processing work was completed in level 
"C" conditions with a strong emphasis placed on daily production goals. 

• Project Manager for mine tailings consolidation and capping project for the Bureau of Land Management, 
Hunters, Washington. This project required the excavation, consolidation and capping of mine tailings 
containing elevated levels of lead, arsenic and other heavy metals. The project was performed in a remote 
area of Eastern Washington and took place over working seasons due to winter shutdown. The initial phase of 
the project required dewatering of the tailings. This work consisted of extensive clearing which included the 
harvest of 30,000 mbf of timber, the rerouting of one half mile of stream and the installation of 1700 lineal 
feet of 8" ground water collection pipe at depths of up to 25 feet. The second phase of the work included the 
excavation, grading and capping of contaminated mine tailings in two separate repository areas. During the 
project over 170,000 square feet of geotextiles were deployed, including prefabricated drainage composites 
and 8~ounce nonwovwen fabrics. Extensive erosion control measures were installed including 11,000 square 
feet of cable concrete, 5,000 square feet of open cell confinement system and 40,000 square feet of erosion 
control matting. 

• Construction Manager for multi-year remediation project at the Union Pacific Yard Sacramento, CA. This 
year's work consists of the excavation and segregation of 165,000 cubic yards of soil and debris into 500 
cubic yard stock piles, onsite treatment 000,000 tons of heavy metal impacted soils, loading of 140,000 tons 
of soils into rail cars for off site disposal and the placement of 75,000 cubic yards of imported fill. 
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JEFF JOHNSON (Cont.) 

Complexities of this site involved maintaining excavation production rates at 3500 cubic yard/day while 
complying with rigid dust control requirements, extreme summer hot weather conditions, and segregating 
soils into five separate waste classifications. 

• Site Supervisor for five years at an active 240~acre solid waste municipal landfill in Portland, Oregon. 
Responsible for all field operations including landfill cell construction, leachate collection systems, capping 
and proper burial of up to 4,000 tons per day of solid waste. Supervised hourly employees including 
equipment operators, laborers, mechanics and special waste handlers. 

• Construction Manager for a Superfund project in Hercules, California. Performed remediation of lead, 
arsenic, cadmium, chromium and TPH contaminated soil at a former explosives plant. Scope of work 
included excavation, and transportation of 60,000 tons of soil, screening and onsite stabilization of 20,000 
tons of soil contaminated with heavy metals, backfill of site to specified grade. Soils were transported offsite 
by rail and truck. 

• Construction Manager at the Spokane Junkyard Superfund Site, Spokane, Washington. This project required 
the excavation of 14,800 tons of lead and PCB contaminated soils and 15,300 tons of overburden soils, onsite 
stabilization of 2,500 tons of lead contaminated soils, construction of 1 1,000 cubic yard containment cell, 
installation of a 53,300 square foot multiple layer geosynthetic cover system, construction of a six station air 
and weather monitoring system, and the installation of a 18,000 ton soil cap 

• Construction Manager for a project at the Port· of Vancouver, Vancouver, Washington. Perfonned the 
excavation and on~site vapor extraction of 18,000 cubic yards of TCE contaminated soils as a time-critical 
project for a road extension. Contaminants were contained within an area used for a road extension and had 
reached the groundwater table. Time was of the essence in removing contaminated soils and backfilling the 
excavation to grade. 12,000 cubic yards of TCE contaminated soils and 6,000 cubic yards of clean 
overburden soils were removed and transported, asphalt and concrete building foundations were removed, on
site sizing of concrete and asphalt was perfonned, and the site was backfilled to DOT specifications. The 
stockpiled soils were placed in three adjacent treatment cells and the soils successfully treated onsite by ex
situ vapor extraction. Treated soils were later utilized as fill material. 

• Project Superintendent at the Reynolds Metals Superfund site in Troutdale, Oregon. Responsible for the 
excavation, solidification, and off-site disposal of 12,000 net tons of cryolite, 10,000 tons of potliner and 
2,000 tons of TPH impacted spoils. The conditions at the site required the solidification of 90% of the 
material before off-site shipment. Cryolite from a pond was excavated, mixed with a drying agent to prevent 
fonnation of free liquids, and loaded into trucks for transport to a solid waste landfill. In addition, a 1,000 
foot road complete with turning loop, loading zone and truck scales was installed. Road installation 
minimized required truck decontamination and allowed the project to be successfully performed in a one 
month period despite continuos rainfall. 

• Construction Manager I Goldendale Aluminum Project, Goldendale, WA. Perfonned the demolition of 19 wet 
electrostatic precipitators and associated cooling towers and structures. Project was completed on schedule 
despite extreme weather conditions. 

• Project Superintendent I Pendleton Woolen Mills Project, Camas, WA. Performed the accelerated demolition 
of a 72,000 square feett former manufacturing building to facilitate capping of pesticide impacted soils. 
Precise demolition techniques were required to avoid impacting adjacent occupied structures and walkways. 
Additional work onsite entailed the removal of 676 PCB light ballasts, decommissioning offive aboveground 
tanks, and screening 11,000 cy of soil to be used in construction of an engineered cap. 

• Project Superintendent for a project in White City, Oregon that required the excavation, screening, and off~ 
site disposal of 17,000 tons of PCB and TPH contaminated soils. This project also required segregation of 
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JEFF JOHNSON (Cont.) 

soil and debris into four separate hazard classes. Scope of work also included demolition of storage building, 
excavation and restoration of sensitive wetlands, construction of four log check dams in ditch line on-site, 
backfill and installation of a 54,000 square foot asphalt parking lot and cleaning of 12,000 square foot 
concrete floor to remove PCB contamination, 

• Project Superintendent at the Amalgamated Metals Site in Mill City, Oregon. The project included 
excavation, transportation and disposal of 10,500 tons of lead contaminated soils and debris from a U.S. 
Forest Service site. The site was situated in a remote wilderness area and required the protection ofa adjacent 
waterway and the construction of a lined and bermed interim staging and stockpile area. Other activities 
performed at the site included: demolition and decontamination of metal and concrete structures, construction, 
grading, and maintenance of 14 miles of Forest Service haul roads, and manual cleaning of several thousand 
square feet of bedrock. 

EDUCATION I TRAINING 

40-hour Hazardous Waste Operations Training 
Oregon Full-Scale Worker, Asbestos Certification 
CPR & First Aid Training 
Risk Management & Loss Control, Train-The-Trainer, and Accident Investigation workshops 
Competent person training for trenching and excavation 
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GREGORY CAMPBELL, P. Eng. 
Vice President, Pacific Region 

Mr. Campbell has a degree in Mechanical Engineering and 15 years experience in the 
management of the environmental service business. He started Hazco's B. C. office in 1993, and 
has built it into the largest environmental contractor in British Columbia. Mr. Campbell is the 
Vice-President of the Pacific Region with overall regional responsibility for all business 
activities, including Safety. Hazeo employs over 50 personnel in the region serving the needs of 
clients in the areas of site remediation, transportation of dangerous goods and the operation of 
both soil and water treatment facilities. 

SELECTED WORK EXPERIENCE 

Hazeo Environmental Services Ltd., Richmond, B. C. (1993 to date) 

• Development, permitting and operation of soil treatment facilities in Richmond, Courtenay, 
and KeJowna, Be. 

• Management of remediation services related to the development of Pacific Place. Hazco has 
been the remediation contractor on the site since 1993. 

• Management of the Tree Island steel remediation project involving over $5.0 MM in services 
since 1995. 

• Design, manufacturing and servicing of treatment equipment for solid, liquid and vapor 
wastes. 

Laidlaw Environmental Services Ltd., Richmond, Be, Facility Manager (1991 to 1993) 

• Facility Manager for Be's first Hazardous Waste Facility. 
• Packaging, transportation and disposal of flammable, oxidizer, poisonous, and corrosive 

hazardous wastes. 
• Treatment using chemical, physical, and biological technologies. 

Domtar Inc., Surrey, Be, Environmental and Production Superintendent (1986 to 1991) 

• Superintendent ofBC's largest gypsum wallboard producer with responsibility for all 
environmental matters and for plant operations. 

EDUCATION 

• B. A. Sc. Mechanical Engineering, University of British Columbia, 1986 
• Member Association of Professional Engineers and Geoscientists ofBC. 

TRAINING 

• 40 HR Hazwopper/OH&S 
• WHMIS 
• H2S ALIVE 

Transportation of Dangerous Goods 
Special Waste Regulations 
Contaminated Sites Regulations (CSR) 
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J. L. (JIM) McCREA 

Mr. McCrea has over 35 years experience in industry, consulting and construction/remediation. 
His background includes the planning and management of large remediation projects in both 
Canada and the United States. Mr. McCrea joined Hazco in 2001 and is responsible for the 
development ofnew business initiatives for Hazco, including projects in the United States. 

SELECTED WORK EXPERIENCE PRIOR TO HAZCO 

Golder Associates Ltd., Vancouver, BC (1993 - 2000) 
• Project Director or Senior Project Manager for mUlti-discipline remediation projects in the 

private and public sector. . 
• Project Manager for the detailed design of tailings and water management facilities for a 

large new mine development in Central Peru. Required project teams from four countries. 
• Responsible for contract development and administration of numerous engineering and 

construction/remediation projects, including Lump Sum projects. 
• Technical advisor on soil and water treatment technologies. 

Self- Employed, Vancouver, BC (1992) 
• Assignments included preparation of proposals for multi~discipline remediation projects. 

Cominco Engineering Services Ltd., Vancouver, BC (1990-1992) 
• Director, Environmental Technology, with responsibility for development of technology

based service businesses in Canada and the United States. '. 

International Technology Corporation, Houston TX (1986-1990) 
• Project Director for a Unit Price USACE project in Louisiana to remediate a Superfund site 

using a transportable incineration unit. Excavated and treated over 100,000 tons of soil. 
• Project Manager for a Unit Price USACE project in Nebraska using a prototype transportable 

incineration unit. 

Exxon Minerals & Affiliated Companies, Houston TX and Australia (1979-1986) 
• Managed the "Upstream" portions of an oil shale development program in Australia. 
• Engineering Advisor responsible for evaluation of mineral properties and acquisitions. 

Various Mining Companies, Canada and USA (1962-1979) 
• Managed feasibility studies and acquisition programs in the precious metals, base metals and 

coal sectors, including assignments in Iran, South Africa and Chile. 
• Plant Superintendent positions at copper and lead/zinc mining operations in Canada. 

EDUCATION 
B. Sc., Metallurgical Engineering, Queen's University, Kingston, Ontario, (1962) 
M. B. A., University of British Columbia, Vancouver, BC (1968) 

TRAINING 
• 40 HrOSHA 
• Special Waste Regulations 

Transportation of Dangerous Goods 
Contract Administration 
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KEITH MAGNUS 

Operations Manager, Pacific Region 

Mr. Magnus has over 24 years experience in construction and remediation, and has been 
employed by Hazco since fonnation of the company in 1988. He has held positions of Site 
Supervisor and General Superintendent prior to his promotion to Operations Manager in 1997. 
Mr. Magnus is responsible for the day to day operations ofHazco's remediation activities, waste 
management services and bio-remediation operations in British Columbia. 

SELECTED WORK EXPERIENCE 

Hazeo Environmental Services Ltd" Richmond, B. C. (1993 to date) 

• Planning and directing the work of eight Site Supervisors and 40 other personnel providing 
remediation contracting services. 

• Supervision of Waste Management Services throughout British Columbia. 
• Management ofbio-remediation facilities in Richmond, Kelowna and Courtney, B. C. that 

receive 150,000 tonnes of soils annually. 
• Se lection of earth moving equipment and maintenance of Hazco' s fleet of heavy equipment. 
• Truck, rail and barge transport of waste materials, including Dangerous Goods. 
• Project management, estimating and cost control for soil excavation, transport and treatment 

projects with individual contract values of over $1.0 million. 
• Design and servicing of remediation equipment systems. ". 
• Planning and supervision of soil excavation and disposal projects. 
• Planning and supervision of water treatment installations. 

Hazeo Environmental Services Ltd., Calgary, Alberta (1988 to 1993) 

• Planning and supervision of soil excavation, transportation and disposal projects. 
• Supervision of the installation and removal of underground storage tanks. 
• Operation of excavators and other heavy equipment on contaminated sites. 

Prior To 1998 

• Operation of heavy equipment on oil field and civil construction projects throughout Alberta. 

TRAINING 

• 40 HR Hazwopper/OH&S 

• WHIMS 
• H2SALIVE 

Transportation of Dangerous Goods 
Special Waste Regulations 
Contaminated Sites Regulations (CSR) 
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Landau 
Associates 

Environmer,'S' and Geotechnical Services 

Wfrl JUN 1 1 Zit! 

U YO:? 

June 8, 200 I 
®}) 

Mr. Tom Roiek: 
Oregon Depanment of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: 1'IME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

On behalf of Time Oil, attached is the May 200 1 monthly report for Time Oil Northwest Terminal 

RIlFS. 

, LANDAU ASSOCIATES, INC. 

~Lryvjft-1J1f!l/V0 

618101 S:\Wl'R00131 ~m'l)38\l)EQ-MO)oQl.1'r.dD< 

Enclosure 

cc: Mr. Kevin Murphy, Time Oil Co. 

fu Rebekah Brooks 
Project Manager 

Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr. Mik(! Tischuk, ~eaierEast, Inc .. 

130 2nd AVENUE SOUTH • EDMONDS. WA 980:':0 
(425) 778·0907 • Fax; (425) 778-6409 • Toll Free: (SOO) 55~-5957 • E·mail: illf,)@landalljn<.~\l!ll 

Seattle (Edmonds) Tacoma Portland (Lake Oswego) SpoJ.;:IIlC 
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MONTHLY REPORT TO DEQ 
TIME OIL w NORTHWEST TERMINAL 

May 2001 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the April 2000 monthly report to DEQ. 

• Completed preparation of the First Quarter 2001 Groundwater Report and submitted to client for 
review. 

• Prepared a recommendation letter to DEQ for future analyses of TPH for quarterly groundwater 
sampling events, conducted client review, and submitted to DEQ. Received approval of the 
recommendation from DEQ beginning with the second quarter 2001 groundwater sampling event, 
scheduled for June 4w 7, 2001. 

• Completed internal review of the First Quarter 2001 lnterim Action Status Report, submitted to 
client, and incorporated cHent comments. 

• Incorporated client comments on the Groundwater lnterim Action Completion Report and submitted 
report to DEQ. Received approval from DEQ on the report without comment. 

• Continued implementation of the groundwater interim action in the lower zone at RW-2. 
Approximately 2.9 million gallons of groundwater have been recovered, treated, and discharged. 
Analytical results indicate pentachlorophenol, is degraded to nondetectable concentrations or 
concentrations less than the discharge limitations in the effluent. 

• Continued evaluation of expansion of interim action system operation in the lower zone by increasing 
the pumping rate at RW-2 and in the upper zone by pumping ofHRW-l and/or RW-l, possibly using 
an enhanced vacuum pump. 

• Submitted the work plan for soil characterization of the soil stockpile to DEQ, received DEQ's 
comments and approval for implementation, and conducted field activities. 

• Received approval from DEQ on the Stockpile Management Documentation letter without comment. 

• Incorporated client comments on a work plan for conducting supplemental soil sampling in the Phase 
II areas and stormwater sampling from the east-west trending storm drain at the terminal. 

• Received analytical results from the storm drain stormwater sample and compared to NPDES limits. 
All results at nondetect concentrations or well below the NPDES limits. 

• Continued client review of the Phase 1lI RI Work Plan, including the updated Quality Assurance 
Project Plan (QAPP) and Health and Safety Plan. 

RESULTS COLLECTED 

• No results were collected. 

618101 S,\$HARED0CI.l311OO1I.MO-RP1,[)EQ1.ASTMONTH_RJ'l'X>OC Landau Associates 
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PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Conduct the second quarter 2001 groundwater sampling event, June 4-7. 

• Submit the First Quarter 2001 Groundwater Report and the First Quarter 2001 Interim Action Status 
Report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW -2. Continue 
full-scale treatment and discharge to POTW. 

• Implement the interim action startup plan within the upper zone, including baseline water level 
monitoring and hydraulic capture zone evaluation for upper zone pumping, contingent on upper zone 
groundwater levels. 

• Receive, process, and begin validation and evaluation of the analytical results from the soil stockpile 
characterization sampling. 

• Meet with DEQ on the EPPI Results Report. 

• Receive and incorporate client comments on the Phase III RI Work Plan and submit to DEQ, 
including a preliminary schedule for Phase III activities. 

• Submit the work plan for conducting supplemental soil sampling in the Phase II areas and stormwater 
sampling from the east-west trending storm drain at the terminal to DEQ. 

6/8101 S:ISHARED0C\2311OO11.\tO·RPT\l)EQlASTMONTICRPT.DOC 2 Landau Associates 
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Landau 
Associates 

Environmental and Geolect·-·cal Services 

Mr. Kevin Murphy 
Time Oil Co. 
2737 Commodore Way 
Seattle, W A 98199 

RE: SCOPE AND BUDGET UPDATE 

PHASES IIll RIfFS 
TIME OIL NORTHWEST TERMINAL 

Dear Kevin: 

~t -/ tlJl't )£ 
CON FIDENTIAI. IVILEGED COMMUNICATION 

Al'\u ATTORNEY WORK PRODUce· 
RESTRICTED DISTRIBUTION 

July 27,2001 

This letter presents Landau Associates' request for a change in scope and budget for Phases IIII 

Remedial InvestigationfFeasibility Study (RI/FS) tasks under our contract with Time Oil Co. for the 

Northwest Terminal project in Portland, Oregon. This scope .and budget update provides expected future 

expenditures between July 1 and December 31, 2001 for planned Phase I and Phase n activities not 

covered by previous authorizations. Also, as discussed by telephone on May 31, 2001, this letter provides 

our proposal for the transfer of budgets between tasks to extend the currently authorized budget to the end 

of the calendar year, 2001, for other defined tasks. Requests for budget authorizations for yet to be 

defmed tasks (e.g., GIS database support and additional potential responsibilities after terminal closure) 

will be covered in a subsequent letter( s) after the scopes for these tasks are defmed. 

The previous authorization (03-610-LANDAUll) covered costs through June 30, 2001. The 

request for additional budget in this letter is to cover defined tasks that extend until December 200 I, 

including the regularly scheduled groundwater sampling events for the third and fourth quarter events, 

2001 (Task 131) and project management (Task 135). An amount of $32,000 is requested for additional 

budget to cover these tasks through the end of 2001, as shown in Table 1. Because we were able to 

achieve savings in some previously scoped and budgeted tasks, we' also propose to transfer funds from 

tasks completed under budget. or those not scheduled for completion before December 200 1, to cover the 

newly defined task for soil stockpile characterization. A transfer of approximately $35,000 from 

previously budgeted tasks is proposed to cover the costs for this task (Task 151). as shown in Table 1. 

As discussed in meetings and telephone conversations with Time Oil and the Oregon Department 

of Environmental Quality (DEQ) and as documented in the monthly project status reports, the scope for 

.' the project has continued to change over the past year in response to additional requests by DEQ and 

Time Oil. As you verbally approved on several occasions, the 10 percent contingency amount authorized 

in the previous change order (03-610-LANDAU11) was applied to additional costs incurred by the project 
-. 

for requests by Time Oil for new scope items since July 2,2000. A detailed tabulation of these new scope . 

items are provided in Table 2. No new budget authorization is requested for these tasks. 

130 2nd AVENUr: SOUTH • EDMONDS, WA 9SmO 
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The additional costs estimated in this letter are based on 200 1 labor rates and our ongoing 

discount provided to Time Oil in recognition of our longstanding business relationship. These rates are 

documented in the Landau Associates letter to Time Oil, dated January 8, 200 1. As in the past, this work 

will be provided on a time and materials basis under our existing contract. 

The scope of services for activities covered by transfer of existing funds or by autbPrization of 

new funds are provided below. 

SCOPE OF SERVICES 

The status of each of the project tasks currently underway is provided below with a swnmary of 

foreseeable activities for each task over the next 6 months. Lists of completed tasks since the last scope 

and budget update request in August 2000 (under Time Oil work order 03-610-LANDAUll) were 

included with the monthly invoiCes. Table 1 summarizes tasks, project expenditures (throu~h Jtme 30, 

2001), and authofizations by Time Oil to date, and provides our proposal for transfer of funds from 

existing tasks to cover the new stockpile characterization task New scope items completed under verbal 

authorization from Time Oil for activities completed from July 2, 2000 through June 30, 2001 are listed in 

Table 2. Budget assumptions included in the estimation of costs for the continuing groundwater sampling 

events in 2001 are listed in Table 3. 

As in the past, these budget estimates assume that most analytical laboratory and all drilling and 

licensed surveyor costs will be paid directly by Time Oil. Therefore, our budget requests do not include 

budget for payment of these services, with the exception of specified analytical costs for the soil stockpile 

characterization. These costs were discussed with Time Oil prior to conducting the analyses. 

Because Time Oil requested that budgets for previously defined tasks be zeroed out with the last 

authorization, new ta8k numbers were established in recognition of this budget adjustment The new task 

numbers are as foHows: 

130 Phase IIII Remedial Investigation 

140 Phase IIII Risk Assessment 

150 Phase IIII Feasibility Study 

Task 110, previously established for the Groundwater Interim Action, remains active. All other project 

tasks have been classified inactive or dormant. The status of each of the active project tasks is provided 

below. 

Task 110 - Groundwater Interim Action 

The groundwater interim action is currentlY' ongoing. At this time, we are not re~esting any 

additional funds for implementation. The unused budgets for the design and construction task ($2,638) 
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and the completion report task ($2,738), along with $15,000 of the remaining budget for the startup 

monitoring task ($35,625) are proposed for transfer to Task 150 for the new soil stockpile characterization 

task. The startup monitoring funds are proposed for transfer at this time because it appears that startup of 

the groundwater interim action in the upper zone is unlikely to occur this year due to abnormally low 

rainfall and consequent low water levels in the upper zone. If startup of the groundwater imerim action 

system in the upper zone does occur before the end of 2001, additional funds may be requested to cover 

those transferred from this task. 

Task 130 - Remedial Investigation 

Defined Phase I and Phase II RI activities are complete, except for the following: 1) quarterly 

groundwater sampling events, 2) additional soil and stonn drain sampling activities, and 3) project 

management. 'This letter requests additional budget for costs to complete the third and fourth quarter 

2001, groundwater sampling events and expected project management costs through December 2001, 

only. The additional sampling activities will be covered under the existing budget. 

The previously authorized budget for application of GIS to project data was used to prepare a 

request for proposal for GIS consulting services to develop a GIS database for the Time Oil Northwest 

Terminal data. Any additional activities for the GIS database task will require future authorization, after 

the task is further defined. Also, additional costs under Task 130 for preparation and production of the 

final Phase II Rl report ($4,470) were outside of the defmed scope identified for this task. Additional 

scope items included: incorporation of data for recovery well, RW-3; incorporation of third and fourth 

quarter 1999 groundwater data into the text, tables, figures, and appendices of the report; preparation of 

an additional geologic cross section along the stonn drain line; preparation of two additional 

pentachlorophenol concentration figures; incorporation of comments from two draft report reviews from 

Time Oil and Time Oil's counsel, and from one DEQ draft report review into a final report; and 
~ .. 

production of final report copies for distribution. We propose using the contingency budget to cover this 

amount. 

Brief descriptions of each of the ongoing activities Wlder Task 130 are provided below. 

Quarterly Groundwater Sampling Events. The third and fourth quarter 2001 groundwater 

sampling events are expected to be comparable.to the second quarter 2001 event. An .increase in the 

number of monitoring wells is expected during the Phase ill RI, but this will not likely occur. until Spring 

. 2002. Anticipated activities associated with the quarterly 2001 groundwater events include the following: 

• Groundwater sampling/field activities for two quarterly sampling events. 

• Validation/processing of the analytical data. 
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• Preparation of two quarterly groundwater reports for submittal to client for review and to 
DEQ. 

As shown in Table 1, a budget of $27,000 is requested to complete these activities. 

Additional Sampling Activities. A work plan was submitted to DEQ on June 18, 2001 for 

performance of supplemental sampling and analysis of soil associated with the Phase II Rl source areas 

and of storm water from the east-west trending storm drain at the terminal. The work plan is currently 

awaiting DEQ approvaL 

Remaining outstanding activities include the following: 

• Field collection of soil and stormwater samples, 

• Processing/validation/evaluation of data, including recalculation of soil volumes for PCP 
concentrations exceeding assumed action levels 

• Preparation of a technical memorandum for submittal to client and DEQ for review 
.7 

• Response to client and DEQ comments. 

The field activities will be conducted in conjunction with field activities for the Phase ill RI, currently 

planned for late summer 2001. Approximately $2,600 was spent to prepare the work plan. 11ris leaves 

approximately $20,200'in the previously authorized budget to complete this task. No additional funds are 

requested for this task. 

Project Management. Project management activities are ongoing. About $14,600 remains of 

the previously authorized budget. This amount is expected to cover the majority of the project 

management costs through December 2001. However, based on the activities planned for the remainder 

of the year and the preparation of an additional scope and budget update letter at ·the end of the calendar 

year for the year 2002, we request an additional $5,000 to cover project management costs through 

December 2001. 

Task 140 - Risk Assessment 

We currently anticipate that significant risk assessment efforts will not occur during 2001. As 

discussed with you previously, a portion of the authorized budget for the sensitivity analysis ($6,545) was 

used to zero out the budget for the currently inactive risk assessment task (Task 40) (inadvertently omitted 

from the previous request letter). The remaining budget for the sensitivity analysis ($5,023) and half of 

the budget for general risk support ($2,500) will be transferred to Task 150 to cover part of the costs for 

the new soil stockpile characterization task. At this time, the remaining budget for risk support ($2,500) 

is expected to be sufficient to cover risk assessment activities foreseen in 2001. How(;er, if. risk 
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assessment activities are expanded before the end of the year, additional funds may need to be requested 

to cover those transferred from this task. 

Task 150 ~ Feasibility Study 

Planned tasks previously authorized under the feasibility study (FS) budget have .not yet been 

started. As approved by Time Oil, the previously established budget of $15,100, which was allocated for 

pilot testing, was used to cover various new scope items associated with this task. A list of the new 

scope items completed under this task (Task 150) through June 30, 2001, is provided in Table 2. 

Only about $400 of the $5,000 budget for general FS support has been used. Because we 

currently anticipate that significant feasibility study efforts will not occur during 2001, a portion of the 

remaining budget for the general FS support task ($1,500) will be transferred to Task 150 to cover a 

. portion of the new soil stockpile characterization task. At this time, the remaining budget for FS support 

($3,100) is expected to be sufficient to.cover FS activities foreseen in 200t. However, ifFS activities are 

expanded before the end of the year, additional funds may need to be requested to cover those transferred 

from this task. 

As described earlier, the new soil stockpile characterization task, with a budget of approximately 

$35,000, will be covered through transfers from tasks completed under budget or from tasks not expected 

to be completed by the end of 2001. A description of the soil stockpile characterization task is provided 

below. 

Soil Stockpile Characterization. This newly defmed task was established for collection of soil 

concentration data from the soil stockpile under current conditions for use in the evaluation of future 

remedial action alternatives for the stockpile. As stated earlier, a budget of $35,000 has been proposed to 

complete the following activities: 

• Field collection of soil stockpile samples 

• Analytical costs for dioxinlfuran analysis, biofeasibility tests, and a physical soil test 

• Processing/validation/evaluation of data 

• Evaluation of remedial action alternatives, including assessment of possible offsite treatment 
and disposal in the United States and Canada, and review of the Canadian environmental 
regulations for applicable requirements 

• Site visit to the HazCo treatment/disposal facility in Richmond, British Columbia (M. 
Powers) 

• Review' of audit documents from the HazCo facility and from the ChemWaste facility in 
Alberta. 

• Preparation of a report for submittal to client and DEQ 

• Response to client and DEQ comments. 
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Because the cost to complete these activities is proposed to be covered by previously authorized funds, no 

additional funds are requested at this time for the soil stockpile characterization task. 

BUDGET 

Accrued project charges through week ending June 30, 2001 and estimated additional costs for 

future tasks through December 2001 are provided in Table 1. The costs include Landau Associates' labor 

and associated nonlabor expenses, and subconsultant costs for risk assessment activities. As noted earlier, 

the analytical laboratory, driller, and surveyor costs are not included in cases where Time Oil contracts . 

directly for these services. 

The estimated total budget increase for future work to be conducted through December 2001 for 

tasks not proposed for coverage under existing authorized funds is $35,200. This amount is comprised of 

the additional $32,000 identified under Task 130 and, as with previous scope and budget update requests, 

a 10 percent contingency ($3.200) to cover unforeseen additional tasks dUring this period. Total project 

costs, including expenditures to date and estimated additional costs for future work under this request, is 

estimated at about $1,784,565. 

******* 
We value you as a client and thank you for the continuing opportunity to work with you on this 

project. If you have any questions or comments regarding the information presented herein, please call 

me. 

RB/tam 
Atta:::hments 

cc: 

6 

LANDAU ASSOCIATES. INC. 
By: 

.bekah Broo~ 
Senior Hydrogeologist 
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TABLE 1 
SCOPE AND BUDGET UPDATE, JULY 2001 

PHASES (III RifFS 
TIME OIL NORTHWEST TERMINAL 
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JULY 2001 SCOPE AND BUDGET UPDATE 

TOTAL PropOSed TOTAL Total Budget 
AuthOrized Total Total Transfers . Proposed Authorized Remaining 

TASK No. Task Description Budget Expenditures Budget Between New Budget After Proposed 
(adjusted 6/00) (Thru 6/30/01) Remaining Tasks Authorization (proposed 7[01) Adjustments 

10 STRATEGYfNEGOT'N MTG $17,621 $17,621 $0 $17,621 $0 
20 SOIL. STOCKPILE $111 1°18 $111,018 $0 $111,018 $0 
30 PHASE JIU RI $958,503 $956,503 $0 $956,503 $0 
40 PHASE IIU EAlCLEANUP LVLS $130,155 $136,700 -$6,545 $6,545 $0 $136,700 $0 
50 PHASE 1111 FS $34,262 $34,261 $1 $0 $0 $34,262 $1 
60 EAST PROPERTY $123,944 $123,944 $0 $0 $0 $123,944 $0 
10 LITIGATION SUPPORT $628 $628 $0 $0 $0 $828 $0 
80 TPHCLEANUP $3,323 $3,323 $0 $0 $0 $3,323 $0 

110 GROUNDWATER INTERIM ACTION 
111 Evaluation Report $10,073 $10,073 $0 $10,073 $0 
112 Well Installation $32,268 $32,266 $0 $32;266 $0 
113 Oeslll;n and Construction $41,587 $38,949 $2,638 -$2,638 $38,949 $0 
114 Completion Re2£rt $12.125 $9,387 $2.738 -$2,736 $9,381 $0 
115 Sta~ MonltOri!!2 $58,900 $23,275 $35,625 -$15,000 $43,900 $20,625 
116 Interim Action OaM $5,300 $51 $5,249 $5,300 $5,249 
117 Interim Action Progress Ree2rts $6,100 $3,793 $2,307 $6.100 $2,307 

110 GROUNDWATER INTERIM ACTION (Subtotal) $168,351 $117,795 $48,556 420,376 $0 $145,915 $28,180 
130 REMEDIAL INVESTIGATION 

131 Quarterl~ Groundwater Events $58,200 $53,609 $4,591 $27,000 $85,200 $31,591 

132 Addt'J SemeU"!:! Events $22,800 $2,613 $20,187 $22,800 $20,187 
133 GIS $5,000 $5,025 -$25 $5,000 -$25 
134 Phase II RI Report $5,000 $9,470 -$4,470 $4,470 $9,470 $0 

135 Project Management $48.400 $33,842 $14,558 $5,000 $53,400 $19,558 

139 Out of Scope ~Contingen~) $25,600 $15,591 $10,009 -$10,009 $3.200 $16,791 $3,200 
130 REMEOIAL INVESTJGA TION (Subtotal) $165,000 $120,149 $44,851 -$5,539 $35,200 $194,661 $74,512 
140 RISK ASSESSMENT 

141 Sensltivi!>: Anal~es $15.400 $3,632 $11,568 -$11,588 $3,832 $0 

142 General Risk Suee2rt $5,000 $0 $5,000 -$2,500 $2,500 $2,500 
140 RISK ASSESSMENT ~Subtotal) $20,400 $3,832 $16,568 -$14,088 $0 $6,332 $2,500 
150 FEASIBILITY STUDY $0 $0 $0 $0 

$15,100 $36,887 -$21,787 $34,936 $50,038 13,151 

-iJ $5,000 $440 $4,560 -$1,500' $3,500 ,060 

150 $20,100 $37.327 -$17,227 $33,438 $0 $53,538 $16,211 
$1,749,385 $1,663,162 $86,203 SO $35,200 $1,784,565 $121,403 
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Task 30: 

TABLE 2 
NEW SCOPE ITEMS COMPLETED UNDER VERBAL AUTHORIZATION 

JULY 2000 THROUGH JUNE 2001 
PHASES IIII RIfFS 

TIME OIL NORTHWEST TERMINAL 

• Prepared letter to DEQ regarding reduction of the number of monitoring wells to be sampled 
during routine quarterly groundwater sampling events; provided draft letter to client; 
incorporated client comments and provided to DEQ. 

• Prepared overall project schedule in Microsoft Project and submitted to client. 

., Evaluated application of GIS to project data. 

• Prepared a cost estimate for the groundwater interim action startup activities. 
" ( 

Task 110: 

• Incorporated client comments on the Groundwater Interim Action Startup Plan and submitted 
toDEQ. 

• Participated in a conference call with DEQ to discuss comments on the Groundwater Interim 
Action Startup Plan. Plan approved by DEQ without revisions. 

• Prepared groundwater interim action system startup and operation procedure. 

• Discussed with client and coordinated with electrical contractor regarding requirements for 
including future monitoring wells into the final design for the groundwater interim action. 

• Reviewed Terra Hydr's invoice and identified charges for which Time PH should not be 
invoiced. 

• Prepared groundwater elevation contour maps for various river stages using :i'i'i'furim action 
baseline data to evaluate impacts on pumping data, and updated PCP concentration contour 
maps. 

Task 130: 

• Revision of Northwest Tenninal base map to include additional utilities on the east property. 

• Recovered product from well L W -11 S on two occasions during November 2000, nine 
occasions in December 2000, and collected a sample of the product for analyses. Checked 
for presence of product on four occasions in January 2001. Evaluated appropriate methods 
for more aggressive product removal. 

• Installed a hydrocarbon passive recovery canister in well LW-llS. Removed and returned 
the canister to the vendor when product recovery was completed. -: 
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• Prepared a summary of product recovery events at well L W -11 S for submittal to Time Oil. 

• Consolidated the drummed soil cuttings and other material generated during 
drilling/installation of horizontal well HRW-l into a single drum and collected a composite 
sample. Transferred the remaining drummed material to the internal temporary storage area 
at the Northwest Tenninal. 

• Collected a composite soil sample from a temporary stockpile of soil cuttings from drilling of 
wells L W -17D and L W -18D for analysis. 

• Prepared a cost estimate for refurbishment and installation of bladder pumps for use in deep 
wells at the Northwest Terminal. 

• Evaluated the need to retain chlorinated phenol analysis (EPA method 8040) for future 
quarterly groundwater sampling events. 

• Prepared time versus concentration plots for BTEX at wells LW-8S and Bl and provided to 
Time Oil. 

" ~ 

• Prepared a cost estimate for production of a final Phase II RI report and provided to Time OiL 
Received approval from Time Oil to finalize report for submittal to DEQ. 

• Incorporated conunents from DEQ, Time Oil, and Time Oil's counsel on the Phase II RI 
report into a final report and submitted to DEQ. 

• Prepared recommendation to DEQ to reduce types of analyses required during future 
sampling events, submitted to client, revised based on client comments, and submitted to 
DEQ. Received approval for recommendation from DEQ. 

• Provided Time Oil with a letter conftnning cur agreement on 2001 billing rates. Assessed 
budget using revised billing rates, and provided results of assessment to Time Oil. 

• Assessed use of EPA method 8270 SIM (instead of EPA method 8040) for future analysis of 
PCP in groundwater. Evaluated groundwater results conducted by both analyses to determine 
achievable detection limits. 

• Prepared a stockpile management documentation letter for activities since 1997, in response 
to DEQ's response letter on the fmal Phase IT RI report, and submitted to DEQ. Received 
approval from DEQ on the letter without comment. 

• Conducted additional evaluations for validation of first quarter 200 1 groundwater results 
because of laboratory sample contamination and variability in pentachlorophenol results 
using two analytical methods. 

• Prepared a recommendation letter to DEQ for reduction of the frequency of future TPH 
analyses for quarterly groundwater sampling events, incorporated client comments, and 
submitted to DEQ. Received approval of the recommendation from DEQ. 

• Prepared a budget for conducting stockpile sampling and reporting of results and..provided to 
client. Evaluated and discussed a strategy with client for transferring previously authorized 
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funds from tasks completed under budget or from tasks not expected to occur in totality in 
2001 to cover the stockpile sampling/evaluation task. 

• Prepared and negotiated a contract with Microbe Inotech Laboratories to conduct 
biofeasibility analyses of the soil stockpile. 

• Collected measurements in selected wells located northwest of the soil stockpile.Dn June 25, 
2001, to evaluate whether an aviation gasoline release may have occurred in this area. No 
measurable product was observed. 

• Addressed questions raised by K. Murphy regarding Universal Treatment Standards for 
dioxins/furan. 

• Discussed future data needs for a terminal-wide risk assessment with regard to the 
groundwater to surface water/sediment pathway with internal staff and K. Murphy. 

Task 150: 

• Prepared a summary of soil and groundwater cleanup levels and selected remedies from 
Records of Decisions (RODs) from five sites in Oregon and provided to Time Oil, Beazer 
East, and Time Oil's counseL 

• Evaluated alternatives for treating/disposing of stockpiled soil. Participated in a conference 
call with client to discuss alternatives and possible scope for a pilot test. 

• Prepared for and participated in a meeting with Time Oil regarding conduct of pilot tests for 
treatment of stockpiled soil. Developed strategy for schedule and process for conducting 
pilot tests and focused FS. 

• Developed and discussed approaches for conducting soil stockpile sampling with client. 

• Discussed biological treatment and soil disposal options with Time Oil, Beazer, and Beazer's 
consultant; participated in conference call with J. Mueller (DRS) regarding bioremediation 
options/methods and analytical methods for evaluation of biodegradation potential. 

• Prepared a work plan for conducting soil characterization sampling of the soil' stockpile, 
submitted to client, and received client's comments. 

• Prepared a preliminary schedule for conducting pilot testing of the stockpiled soil. 

• Incorporated client comments on the work plan for conducting soil characterization sampling 
of the soil stockpile and prepared a cover letter describing our evaluation of offsite soil 
disposal options. Provided the plan and cover letter to DEQ. Received DEQ's comments and 
approval for implementation. 

• Conducted field work for soil characterization sampling of the soil stockpile. 

• Evaluated offsite disposal options for stockpiled soil and discussed with client. 

-,. 

• Compared soil stockpile data with Phase II RI soil data to determine any"'significant 
differences in constituents of concern and concentrations. 
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• Discussed change to Universal Treatment Standard values for individual dioxin congeners 
with client. 

• Received, processed, and began validation and evaluation of the analytical results from the 
soil stockpile characterization sampling conducted in July 2001. 

• Evaluated options for possible offsite treatment/disposal of the soil stockpile in. the United 
States and Canada. 

• Obtained environmental regulations from the British Columbia and Alberta provinces of 
Canada and assessed federal and provincial regulatory requirements for offsite soil disposal at 
applicable facilities. 

• Began preparation of the Soil Stockpile Characterization and Remedial Action Alternatives 
Evaluation Report. 

07127/01 S:\WPR0023t\OOl\151'outofscope900-601.doc 4 lANDAU AssOCIATES 

BZT0104(e)016231 



General 

TABLE 3 

CONFIDENTIAL dUVILEGED COMMUNICATION 
AND ATTORNEY WORK PRODUCf

RESTRICTED DISTRIBUTION 

JULy 2001 BUDGET UPDATE ASSUMPTIONS 
PHASES 1111 RIlFS 

TIME OIL NORTHWEST TERMINAL 

1. Billing rates are those agreed upon between Time Oil and Landau Associates, as 
documented in our January 8, 2001 letter. An other underlying rates (equipment rental, 
etc.) are in year 2001 dollars. 

2. A 10 percent contingency is provided to cover relatively small. incidental additional tasks 
requested by Time Oil or identified as necessary by Landau Associates to meet the 
objectives of the RIfFS that are not explicitly authorized under previous purchase orders. 

3. Travel rates will assume travel originates from the Portland office. When travel from the 
Edmonds office is necessary to complete the task (e.g., transport of field equipment or 

. ,&ample bottles to site, specific Landau personnel required to conduct task), travel rates 
are reduced, per Time Oil's contract requirements, and are limited to two hours per round 
trip per person to the Northwest Terminal, Portland. 

4. A handling charge of 12 percent is applied to subcontractor and subconsultant costs and 
reimbursables. 

5. Time Oil will subcontract directly with the analytical laboratory, driller, and surveyor, 
except for the analytical laboratories that conduct dioxinlfuran analyses, biological tests, 
and physical soil tests. 

6. Costs do not include activities beyond December 31,2001 for the Phase IJII RIlFS. 

Project Management 

1. Project Management costs include preparing monthly status reportS to DEQ, routine 
invoicing and preparing detailed backup invoice documentation (as requested by Time 
Oil), preparing budget updates and contracts, planning and scheduling for vaiious tasks, 
and meetings with Time Oil and DEQ. 

2. Costs cover activities for an approximate 6 month schedule. If the actual schedule 
exceeds this amount of time or initiation of project work is significantly delayed, costs 
may increase. 

Groundwater Sampling Events 

1. Third and fourth quarter 2001 groundwater sampling events will consist of the same 
number of wells as conducted for the second quarter 2001 sampling event. 

2. The analytical laboratory will be Analytical Resources, Inc. (Seattle, W A). Time Oil will 
contract directly with the laboratory. . -:. 
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3. 10- to 12-hour work days for Landau personnel. 

4. Use of gas-operated equipment is permitted in all areas where field activities are planned. 

5. Level D health and safety protection is adequate during field activities. 

6. Work can progress from task to task without delays due to Time Oil facility operations or 
third parties (i.e., no extra mobilization or demobilization costs). 

7. Time Oil will supply all 55-gallon drums and/or tanks needed to contain investigation
derived wastes. Drums are $45 each if not supplied by Time Oil. 

8. Purge water will be collected into 55-gallon drums and transported to a temporary storage 
tank located onsite for subsequent treatment and disposal by Time Oil, as appropriate. 

9. Field costs do not include any data evaluation. 

Data EvaluatiolYand Reporting 

1. Data validation will be conducted by Landau Associates. Data validation reports will be 
provided to DEQ with submittal of the laboratory reports. 

2. A draft report will be submitted to client. After incorporation of client's comments, a 
final report will be submitted to DEQ. The report will not require revision after submittal 
toDEQ. 
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landau 
Associates 

Environmental and Geotechnical Services 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

JUL 1 2 2001 

July 9, 2001 

On behalf of Time Oil. attached is the June 2001 monthly report for Time Oil Northwest Terminal 

RJ/FS. 

7/9101 S:\wrn.CC123 I 'OO1'DJ.8\DEQ-oprl)!.hr.doc 

Enclosure 

cc: Mr. Kevin Murphy, Time Oil Co. 

-

Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr.MikeT~scbuk.:E3~r East. Ind. 

LANDAU ASSOCIATES, INC. 

Rebekah Brooks 
Project Manager 

L\i 2nd AVENUE SOUTH • EDMONDS. \VA 9S020 
1-\25) 778-0907 • Fax: (!25) 778-6409 • Toll Free: (800) 552-5957 • E-mail: inro@landauinc.com 
Seattle (Edmond,) Tacoma Port land (LakG Oswego I Spokane 
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MONTHLY REPORT TO DEQ 
TIME OIL· NORTHWEST TERMINAL 

June 2001 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the May 2001 monthly report to DEQ. 

• Conducted the second quarter 2001 groundwater sampling event, June 4-7. 

• Submitted the First Quarter 2001 Interim Action Status Report to DEQ. 

• Conducted client review of the First Quarter 2001 Groundwater Report. 

• Continued implementation of the groundwater interim action in the . lower zone at RW -2. 
Approximately 3.3 million gallons of groundwater have been recovered,treated, and discharged. 
Analytical results indicate pentachlorophenol is degraded to nondetectable concentrations or 
concentrations less than the discharge limitations in the effluent. 

• Continued evaluation of expansion of interim action system operation in the lower zone by increasing 
the pumping rate at RW-2 and in the upper zone by pumping ofHRW-l and/or RW-1, possibly.using 
an enhanced vacuum pump. Pumping tests in the upper zone are tentatively scheduled for late July. 
A letter providing a plan for the pumping tests will be provided in advance to DEQ .. 

• Received, processed, and began validation and evaluation of the analytical results from the soil 
stockpile characterization sampling, including evaluation of options for possible offsite disposal. 
Began preparation of the Soil Stockpile Characterization - 2001 Report. 

• Received, processed, and began validation of the second quarter, 2001 groundwater results. 

• Collected measurements in selected wells located northwest of the soil stockpile on June 25, 2001, to 
evaluate whether an aviation gasoline release may have occurred in this area. No measurable product 
was observed. To evaluate further, the aviation gasoline pipeline was tested for 4 hours at 150 psi. 
The test conftrmed that the pipeline is tight and the "product loss" that was reported to DEQ was 
attributable to inventory error. Evaluation of the inventory error is ongoing. 

• Met with DEQ on June 12,2001 on the EPPl Results Report. 

• Received DEQ's comments on the EPPI Results Report approving application of the OAR-340-122-
045 numerical soil cleanup levels for future action on the east property. 

• Incorporated client comments on the Phase 1/1 RI Work Plan and submitted to DEQ, including a 
preliminary schedule for Phase m activities. 

• Submitted the work plan for conducting supplemental soil sampling in the Phase II areas and 
stormwater sampling from the east-west trending storm drain at the terminal to DEQ. 

71')101 S:ISHARSDOCI2311(1(l11M0-lU'1\DEQLASTMONTIt_RPT.DOC 1 Landau Associates 
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RESULTS COLLECTED 

• Soil stockpile characterization results. Validated data tables, data validation report, and laboratory 
reports will be provided to DEQ with the Soil Stockpile Characterization - 2001 Report. 

• Second quarter 2001 groundwater results. Validated data tables will be provided to DEQ with the 
next monthly report. The data validation report and laboratory reports will be provided.to DEQ with 
the Second Quarter 2001 Groundwater Report. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Submit First Quarter 2001 Groundwater Report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW-2. Continue 
full-scale treatment and discharge to POTW. 

• Conduct internal and client reviews of the Soil Stockpile Characterization - 2001 Report and submit 
toDEQ. 

• Prepare the Second Quarter 2001 Groundwater Report and provide to client. 

• Prepare Stockpile Management Plan Annual Report for submittal to DEQ. 

• Submit a letter to DEQ providing a plan for conducting pumping tests in the upper zone at HRW-l 
and RW -1, possibly using an enhanced vacuum pump. Conduct the tests. 

• Prepare a response letter to DEQ comments on the EPPl Results Report, including a summary of the 
proposed additional soil sampling on the east property. 

• Review and provide comments to DEQ on the public notice for the east property remedia-t action. 

• Conduct additional soil sampling on the east property, currently planned for July 16-20. 

• Receive comments from DEQ on the Phase III RI Work Plan and Supplemental Sampling Plan 
Memorandum. 

• Remove a diesel underground storage tank at the Bell Terminal and collect associated soil sampies, 
currently planned for late July - early August. 

719101 S:\$I:lA.REDOCl2311OO lIMO-RPTIDEQLASTMONl1{Jll"T.IXX: 2 Landau Associates 
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FAX (206) 283-8036 

WASHINGTON 
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Mr. Rod Struck 

T' 
S 

I .. 
E 

2737 WEST COMMODORE WAY 
P.O. BOX 24447 

Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, Oregon 97201-4987 

RE: VACUUM-ENHANCED PUMPING TEST WORK PLAN 

TIME OIL NORTHWEST TERMINAL 

PORTLAND,OREGON 

Dear Mr. Struck, 

SEATTLE, WA 98199·1233 
SEATILE, WA 98124·0447 

August 2, 2001 

This letter provides a brief work plan for the proposed groundwater interim action vacuum

enhanced pumping test at the Time Oil Northwest Tenninal. The objective of the pumping test is to 

determine the maximum sustainable yield from upper zone recovery wells RW-I and HRW-I under the 

current upper zone groundwater conditions. 

As reported in the Interim Action Status Report - First Quarter 200 I (Landau Associates, June 

11,2001), current water levels at thet~iminal a~e significantly.lowerth~n'histor{cal writer levels due to 

belo\~ nonnal precipitati~n in the nigior1" over the past year. This depres~ion in ground~ater levels at the 

terminal has p;ecluded the~se of the hori~ontal recovery well, HRW-I, since its co~~tr~ction in 2000. 

The apparent hydraulic communication between the upper and lower zones in the area ofthe groundwater 

interim action suggests that upper zone groundwater near the vertical recovery well, RW-l, is likely 

captured by pumping from RW-2. However, to supplement capture obtained by RW-2, Time Oil Co. 

(Time Oil) has proposed conducting a pumping test to detennine whether vacuum-enhanced upper zone 

pumping is feasible when groundwater levels in the upper zone are not high enough to allow nonna1 

groundwater recovery from HRW-I. The proposed pumping test is described below. 

PUMPING TEST PLAN 

Separate pumping tests will be performed on recovery wells RW-l and HRW-L Each pumping 

test will involve the connection of a 10-horsepower liquid ring pump to the well and extracting 

groundwater mixed with air. Groundwater flow toward the well will be enhanced by the application of a 

vacuum to the surrounding water-bearing formation. If the upper zone can sustain a measurable 

~ou~dwater yield, groundwater recovery rat~s';';ill be gradually in~reased until the ni~ximum sustainable 

yield is identified., Extracted groundwater will betempor~~ily stored in a 5,OOO-galion trailer-mo~nted 

water storage'tank, sampled for pentachlorophenol (PCP) analysis, and transferred to onsite storage tank 
., - l' , 

£'/ 
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number 16804 prior to discharge to the onsite water treatment system. The water levels in storage tank 

16804 will be mon itored daily to confirm that the tank's storage capacity is not exceeded prior to transfer 

of the recovered water. The pumping tests are expected to last two to three days each, or until the 

maximum sustainable yield has been identified. 

As mentioned above, groundwater quality will be determined by sampling water from the 5,000-

gallon trailer-mounted storage tank prior to transferal to storage tank number 16804. PCP in groundwater 

will be analyzed using EPA method 8270 - selected ion monitoring (SIM). PCP concentrations are 

expected to be on the order of 2,000 Ilg/L based on analytical results from the second quarter 2001 

groundwater sampling event. Off-gas flow rates will be monitored for each groundwater extraction rate 

and one off-gas sample will be collected at the maximum sustainable groundwater extraction rate for each 

well (RW-l and HRW-l). Each off-gas sample will be collected from the separator chamber on the liquid 

ring pump into a Summa canister and analyzed for volatile organic compounds using EPA method TO-

14. 

The objective of the vacuum-enhanced pumping test is to determine sustainable yield rather than 

a specific capture zone; therefore, groundwater elevations will not be monitored during the pumping test. 

The test will be considered successful if a sustainable yield can be identified for one or both of the upper 

zone recovery wells identified above. If a sustainable yield from either well is identified using this 

method, it is anticipated that the procedures described in the Startup Plan, Groundwater Interim Action 

(Landau Associates, July 14, 2000) will be followed to implement the interim action in the upper zone. 

We anticipate that the vacuum-enhanced pumping test will be completed within one to two weeks 

of receiving approval from DEQ. Results of the pumping test and recommendations for implementation 

of the groundwater interim action in the upper zone (if the pumping test is successful) will be reported to 

DEQ following completion of the pumping test and receipt and review of analytical data from the 

groundwater quality samples. 

08/02101 \\Sln~elTalk\Mo,eEnvF;les@Env@TOC\KMM\OOCS\NWTERMNL\DEQ\VacPurnpTesLiet.doc 

2 

BZT0104(e)016238 



******* 

Please call me at (206) 286-6443 or Chip Halbert at Landau Associates if you have any questions 

regarding this vacuum-enhanced pumping test work plan. 

Sincerely, 

~~ 
Kevin M. Murphy 
Remediation Program Manager 

cc: Tom Roick, Oregon Dept. of Environmental Quality 
Don Butler, Time Oil Co. 
Patty Dost, Schwabe, Williamson & Wyatt 
Mike Tischuk, Beazer East, Inc. 
Rebekah Brooks, Landau Associates, Inc. 

06/02)01 IIStreetTalk\MoreEnvFiles@Env@TOCIKMMIOOCSINWTERMNLIOEQIVacPumpTesUetdoc 
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Sample Type 

Groundwater 

Off-Gas 

TABLE 1 
SUMMARY OF PUMPING TEST SAMPLING 

GROUNDWATER INTERIM ACTION 
TIME OIL NORTHWEST TERMINAL 

Quantity Sample Location 

S,OOO-gallon storage tank 

2 Liquid ring pump 
separator chamber 

08102101 \\SlreelTalkIMoreEnvF,les@Env@TOCIKMMIDOCSINWTERMNLlDEQlVacPumpT.'Uet.doc 
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Analysis 

PCP (8270-SIM) 

VOCs (TO-14) 
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Landau 
Associates 

Environmental and Geotechnical Services HC'D AUG 1 3 2001 

August 9, 2001 

Mr. Tom Roiek 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roiek: 

On behalf of Time Oil, attached is the June 2001 monthly report for Time Oil Northwest Terminal 

RIfFS. Also attached are the analytical results for the second quarter 2001 groundwater sampling event. 

8[9[01 S'\WPROCI23t\OO1\I3~EQ-.tuneOl.ltf.doc 

Enclosures 

cc: Mr. Kevin Murphy, Time Oil Co. 

LANDAU ASSOCIATES, INC. 

By: 

ce::£r 
Project Manager 

Ms. Patricia Dost, Schwabe Wil1iamsort & Wyatt 
Mr~ Mike Tischuk, Beazer East, Inc. /' 

130 2nd AVENUE SOUTH • EDMONDS. WA 98020 
(425) 778·0907 ~ Fax: (425) 778-6409 • Toll Free: (SOO) 552-5957 • E-mail: info@landauinc.com 
Se~HtJe (Edmonds) Turoma POrLi:lIld (Lake Oswego) Spokane 
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MONTHLY REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

July 2001 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the June 2001 monthly report to DEQ. 

• Submitted the First Quarter 2001 Groundwater Report to DEQ. 

• Prepared the Second Quarter 2001 Groundwater Report. 

• Continued implementation of the groundwater interim action in the lower zone at RW-2. 
Approximately 3.7 million gallons of groundwater have been recovered, treated, and discharged. 
Analytical results indicate pentachlorophenol is degraded to nondetectable concentrations or 
concentrations less than the discharge limitations in the effluent. 

• Prepared and conducted client review of a work plan for conducting a vacuum-enhanced pumping test 
in upper zone wells RW-l and HRW-l. 

• Completed preparation of the Soil Stockpile Characterization - 2001 Report, including evaluation of 
options for possible offsite disposal. 

• Received comments from DEQ on the Groundwater Interim Action Status Report - r l quarter, 2001, 
Supplemental Sampling and Analysis Plan, Phase II RJ, and the Phase III RI Work Plan. 

• Submitted the 2001 Annual Reportfor Soil Stockpile Management to DEQ. 

• Prepared a plan for additional soil sampling on the east property in advance of the remedial action, in 
response to DEQ's comments on the EPPI Results Report. 

• Participated in a conference call with DEQ to discuss their comments on the plan for additional soil 
sampling on the east property. 

• Conducted the first round of additional soil sampling on the east property to define the extent of the 
remedial action areas, evaluated preliminary results, and made plans for conducting a second round of 
soil samples in areas where the numerical soil cleanup levels were exceeded. 

• Received DEQ's comments on the Phase III Rl Work Plan; began preparation of response to 
comments. 

• Began preparation and scheduling of field work for the Phase II supplemental sampling and the Phase 
III preliminary evaluation. 

• Completed cleaning and closure activities at the Bell Terminal. 

819101 S:\sHARBDOC\231\OOI\MO.RPT\DEQLASTMONTH~RPT.DOC 1 Landau Associates 
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RESULTS COLLECTED 

• Validated data tables for the second quarter 2001 groundwater results are attached. The data 
validation report and laboratory reports wiIl be provided to DEQ with the Second Quarter 200J 
Groundwater Report. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Submit First Quarter 200J Groundwater Report to DEQ. 

• Continue implementation Of the groundwater interim action in the lower zone at RW-2. Continue 
full-scale treatment and discharge to POTW. 

• Conduct reviews of the Soil Stockpile Characterization - 200J Report and submit to DEQ. 

• Conduct internal review of the Second Quarter 200J Groundwater Report and provide to Time Oil. 

• Receive approval from DEQ on the Vacuum-Enhanced Pumping Test Work Plan; conduct the tests at 
wells HRW-l and RW·l, currently scheduled for August 14-17,2001. 

• Conduct the third quarter 2001 groundwater sampling event, currently scheduled for August 13-17, 
2001. 

• Conduct statistical evaluations of the first round of additional soil samples on the east property, 
determine locations for the second round of soil samples, conduct the sampling, and evaluate the data. 

• Begin preparation ofthe Remedial Action Plan for the east property. 

• Complete preparation of a response to DEQ's comments on the Phase 111 Rl Work Plan, conduct 
client review, and submit to DEQ. 

• Begin conducting field work for the Phase II supplemental sampling and the Phase III preliminary 
evaluation, tentatively scheduled for August 20 through September 7,2001. 

• Remove underground diesel storage tank at the Bell Tenninal and collect associated soil samples. 

• Conduct cleaning and closure activities for the main terminal, expected to be complete in September, 
2001. 

8/9/01 S:\sHAREDOCI23!\OOI\MO.RPnDEQLASTMONTH~RJ>T.DOC 2 Landau Associates 
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TABLEA-3 Page 1 of 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT. JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

Sample Identification: B1 0 J1 K LW1S LW2S LW4S LW7S 
Laboratory Identification: DE68L DES8G DES81 DE68D DE68F DESSC DE87J OE68A 

Dale Collected: 615/01 S/4/01 615/01 6/4101 614101 S/5101 61SIOl S/4101 

CHLORINATED PHENOLS Ilig/L) 
EPA Method SW8040 
Pentachlorophenol 0.25 U 0.25 U O.:3111 NA 0.25 U NA 0.25 U 0.25 U 

SEMIVOLATILES (lIgfL) 
EPA Method SW8270 
Phenol 100 UJ 2.0 U 2.0 U NA 2.0 U 2.0 U 2.0 U 2.0 U 
Bis-(2..chloroe!hyO Ether 100 UJ 2.0 U 2.0 U NA 2.0U 2.0 U 2.0 U 2.0 U 
2-Chlorophenol 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
1,3.Dichlorobenzene 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0U 1.0 U 1.0 U 
1,40Dichlorobenzene 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
Benzyl Alcohol 250 UJ 5.0 U 5.0 U NA 5.0 U 5.0U 5.0 U 5.0 U 
1,2.Dichlorobenzene 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
2-Melhylphenol 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
2,2'-Oxybis(1-Ghloropropane) 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
4-Methylphenol J 1.0 U 1.0 U NA 1.0 U 1.0 U H1u 1.0 U 
N-Nilroso-Di-N-Propylamine UJ 2.0 U 2.0 U NA 2.0 U 2.0 U 2.0 U 
Hexachloroethane 100 UJ 2.0 U 2.0 U NA 2.0 U 2.0 U 2.0 U 2.0 U 
Nitrobenzene 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
Isophorone 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
Z-Nitrophenol 250 UJ 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 
2,4-Dimethylphenol 150 UJ 3.0 U 3.0 U NA 3.0 U 3.0 U ;'b1u 3.0 U 
Benzoic Acid 500 UJ 10 U 10 U NA lOU 10 U 10 U 
bis(2-Chloroelhoxy) Methane 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
2,4-Dichlorophenol 150 UJ 3.0 U 3.0 U NA 3.0 U 3.0 U 3.0 U 3.0 U 
1,2,4-Trichlorobenzene 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
Naphthalene 50 UJ 1.0 U ~:~Iu NA 1.0 U "'11 i.glu 2.0 
4-Chloroal1iHne 150 UJ 3.0 U NA 3.0 U :cu 3.0 U 
Hexachlorobutadiene 100 UJ 2.0 U 2.0 U NA 2.0 U 2.0 U 2.0 U 2.0 U 
4-Chloro-3-methylphenol 100 UJ 2.0 U 2.0 U NA 2.0 U 2.0 U 2.0 U 2.0 U 
2-MelhyJnaphthalene 50 UJ 1.0 U glu NA 1.0 U 1.0 U ;:gtu 1.0 U 
Hexachlorocyciopentadiene 250 UJ 5.0 U NA 5.0 U 5.0 U 5.0 U 
2,4,S-Trichlorophenol 250 UJ 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 
2,4,5-Trichlorophenol 250 UJ 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 
2-Chloronaphthalene 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 
Z-Nitroaniline 250 UJ 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 
Dimethylphthalate 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 

OJ 
AcenaphthyJene 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 

N 3.Nitroaniline 300 UJ S.O U S.O U NA 6.0 U 6.0 U 6.0 U S.O U 

-I Acenaphthene 50 UJ 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U 1.0 U 

0 2,4-Oinitrophenol 500 UJ 10 U 10 U NA 10 U 10 U 10 U 10 U 
-->. 4-Nilrophenol 250 UJ 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U 5.0 U 
0 
.j::>.. 

,..-... 
CD 
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0 08/0812001 s; Isheets\timeoil\ph2ri\Gwevnt17.xls shallow 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

CHLORINATED PHENOLS (llg/L) 
EPA Method SW8040 
Pentachlorophenol 

SEMIVOLATILES (llg/LI 
EPA Method SW8270 
Phenol 
Bis-(Z·ChloroethyO Ether 
2·Chlorophenol 
1,3-Dichlorobenzene 
1 A-Dichlorobenzene 
Benzyl Alcohol 
1.2-Dichlorobenzene 
Z-Melhylphenol 
2.2'-Oxybis(1-Chloropropane) 
4-Methylphenol 
N-Nilroso.Di.N-Propylamine 
Hexachh:lroelhane 
Nitrobenzene 
Isophorone 
2-Nilrophenol 
2.4·Dimethylphenol 
Benzoic Acid 
bis(2-Chloroethoxy) Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenoJ 
2·Melhyln"phth.llene 
Hexachlorocyclopentadiene 
2,4,~ Trichlorophenol 
2.4.5-Trichlorophenol 
2-Chloronaphlhalene 
2-Nitroaniline 
Oimethylphlhalale 
Acenaphthylene 
3-Nilroaniline 
Acenaphthene 
2A·Dinitrophenol 
4-Nitropnenol 

08108f2001 s: Isheels\limeoil\ph2ri\GwevnI17 .xIs shallow 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRW1 

LW8S LW11S LW13S RW1 W 
DE68N DE68M DE87F DE87Q DE87M 
6/4/01 6/4/01 6/6/01 6/6/01 6/6/01 

0.Z5 U NA 4.41 NA NA 

2.0 U ~:glu NA ;.~fu 1~! 
2.0 U NA 2. U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U ;:glu NA J:b1u I. J:~IU 2.0 U NA 
2.0 U 2.0 U NA 2.0 U 2.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
3.0 U 3.0 U NA 3.0 U 3.0 U 
10 U 10 U NA 10 U 10 U 

1.0 U 1.0 U NA 1.0 U 1.0 U 
3.0 U 3.0 U NA 3.0 U 3.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
LLI ~:bIU NA ;:~Iu ;:glu J.U U NA 
2.0 U 2.0 U NA 2.0 U 2.0 U 
2.0 U 2.0 U NA 2.0 U 2.0 U 
1"11 ~:glu NA tb1u ;:glu o.u U NA 

5.0 U 5.0 U NA 5.0 U 5.0 U 
5.0 U 5.0 U NA 191 1~1 
1.0 U 1.0 U NA 1. u 1: U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
6.0 U 6.0 U NA 6.0 U 6.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
10 U 10 U NA 10 U 10 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
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Sample Identification: 
Laboratory Identification; 

Date Collected: 

Dibenzofuran 
2,6-Dinitrololuene 
2,4-Dinitrotoluene 
Die!hylphlhalale 
4-Chlorophenyl'phenylelher 
Auorene 
4-NilroaniJine 
4,6-Dinitro·2·Melhylphenol 
N·NltrO$Odiphenylamine 
4·Bromophenyl·phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Butylphlhalate 
Fluoranlhene 
Pyrene 
Butylbenzylphlhalate 
3,3'·OichloTobenzidine 
Benzo(a)anthracene 
bis(2-E!hylhexyJ)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo(b)f1uoTllnthene 
6enzo(k)fluoTllnthene 
Benzo(a)pyrene 
lndeno(1,2,3-cd)pyrene 
Oibenz(a,h}anthracene 
Benzo(g,h,i)perylene 

0810812001 s; \sheets\1imeoillph2n'\Gwevnt17.xls shallow 

TABLEAw3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
SHALLOW WELLS 

61 0 J1 K LW1S 
DE68L DE6aG DE6al DE68D DE6SF 
6/5/01 6/4101 615/01 6/4/01 6/4/01 

50 UJ 1,0 U 1.0 U NA 1.0 U 
250 UJ 5.0 U 5.0 U NA 5.0 U 
250 UJ 5.0 U 5.0 U NA 5.0 U 

50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 

250 UJ 5.0 U 5.0 U NA 5.0 U 
500 UJ 10 U 10 U NA 10 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 

250 UJ 5.0 U 5.0 U NA 5.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 

250 UJ 5.0 U 5.0 U NA 5.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 2g1 NA 1.0 U 
50 UJ 1.0 U { U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
50 UJ 1.0 U 1.0 U NA 1.0 U 
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LW2S LW4S LW7S 
DE6SC DES7J DE68A 
6/5101 6/6/01 6/4/01 

1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
10 U 10 U 10 U 
1.0 U 1.0 U 1,0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0U 

131.glu 5.0 U 5.0 U 
1.0 U 1.0 U 

1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 UJ 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

Dibenzofuran 
2,6-Dinitrototuene 
2,4-Dinitrototuene 
Dle1hylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinilro-2-Methylphenol 
N-Nilrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Butylphlhalate 
Fluoranlhene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a}anthracene 
bis(2-EthylhexyQphthalafe 
Chrysene 
Di-n-Octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)f1uoranthene 
Senzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

08/08/2001 s: 'lsheets\timeoil\ph2ri\Gwevnt17 .xls shallOW 

TABLEA-3 Page4of10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT. JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRW1 

Lwas LW11S LW13S RW1 W 
DE6aN DE6aM DE87f DE87Q DES7M 
6/4/01 6/4/01 6/6/01 6/6101 616101 

1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U NA 1.0 U -1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0U 1.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
10 U 10 U NA 10 U 10 U 

1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0U ~)~I NA i;~glu 2oog1 
1.0 U CU NA 1. U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA tglu 1.0 U 
1.0 U 1.0 U NA 1.0 U 
1.0 U 1.0 U NA 1.0 UJ 1.0 UJ 
1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 

1.0 U NA 1.0 U 1.0 U 
. U 1.0 U NA 1.0 U 1.0 U 

1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
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Sample Identification: 
LabamtOly Identification: 

Date Collected: 

VOLATILES (II9fL) 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 ,1-Dichloroelhene 
1,1-Dichloroethane 
trans-l,2-Dichloroethene 
cis-1,2-Dichlaroelhene 
Chloroform 
1,2-Dichloroethane 
2-Bu!anone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetale 
Bromodichloromethane 
1,2-Dichlaropropane 
cis-1,3-Dichloropropene 
Tril1hloroethene 
Dibromochloromelhane 
1,1,2-Trichloroelhane 
Benzene 
trans-l,3-Dlchloropropene 
Bromororm 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1 ,1 ,2,2. Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlarofluoromethane 
1,1,2-Trichlorolrifluoroelhane 
m,p·Xylene 
o-Xylene 

08/0812001 s: Isheels\timeoil\ph2n'\Gwevnt17.xls shallow 

TABLEA~3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

81 0 J1 K LW1S 

OE68L DE68G DE681 DE6BD DE68F 
6f5f01 614/01 6/5/01 6/4/01 614101 

20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
40 U 2.0 U 2.0 U NA 2.0 U 

11001 5.0 U 12 U NA 5.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 

100 U 5.0 U 5.0 U NA 5.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 

100 U 5.0 U 5.0 U NA 5.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 

5601 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 

100 U 5.0 U 5.0 U NA 5.0 U 
100 U 5.0 U 5.0 U NA 5.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 

34001 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 

2201 1.0 U I 1.21 NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
40U 2.0 U 2.0 U NA 2.0 U 

8301 1.0 U 1.0 U NA 1.0 U 
3701 1.0 U 1.0 U NA 1.0 U 
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LW2S LW4S LW7S 
DE68C DE87J DE68A 
615/01 6/6101 614/01 

1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 

I 331 5.0 u 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U I 1.91 
1.0 U 1.0 U 1.0 U 
34 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U I 801 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 

I 1.11 I 411 1.0 U 
1.0 U 1.0 U 1.0 U 

I 261 
1.0 U 

I 1901 
1.0 U 

I 4.61 
1.0 U 

1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 

I ~~I I ~:I I 5.41 
1.0 U 
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Sample Identification: 
Laboratory Identifioation: 

Date Collected: 

VOLATILES (j.lg/L) 
EPA Method SW8260 
Chloromethane 
Bromomelhane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-0ichloroethene 
1,1-0ichloroelhane 
trans-1,2-Dichloroelhene 
cis-1,2-Dichloroelhene 
Chloroform 
1,2'Dichloroelhane 
2-6utanone 
1,1,1' Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,Z-Oic;hloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromachlaromethane 
1,1,2. Trichloroethane 
Ben<tene 
trans-1,3-0ichloropropene 
Bromoform 
4-Methyl-2-Penlanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,Z-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trich!orofluoromethane 
1,1.2-Trichlarotrifluoroethane 
m,p-Xylene 
o-Xylene 

08/0812001 s: \sheels\limeoil\ph2ri\Gwevnt17 Jds shallow 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT. JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
DupofRW1 

LW8S LW11S LW13S RW1 W 
DE68N DE68M OE87F OE87Q DE87M 
6/4/01 614101 6/6101 616/01 616101 

1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
2.0 U 2.0 U NA 2.0 U 2.0 U 
5.0 U 1 171 NA I 131 I 131 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U NA I 5.71 I 6.41 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U NA 5.0U 5.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
9.01 I 1.71 NA 1 3.41 I 3.41 
1.0 U 1.0 U NA 1,0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U I 5.31 NA I 14.01 I 151 
1.0 U 1.0 U NA 1.0 U 1.0 U 
611 1 331 NA I 711 I 721 

1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
2.0 U 2.0 U NA 2.0 U 2.0 U 
171 I 571 NA I 140

1 I 140

1 1.0 U 50 NA 100 100 
-
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Sample ldeotiflc:atron: 
laboratory Identification; 

Date Colleoled: 

1,2-Dichlorobenzene 
1,3·Dichlorobem:ene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
5romoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Telrachloroethane 
1 ,2-Dibromo-3-0hloropropane 
1 ,2.3-Trichloropropane 
trans.1,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trime!hylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochlorome!hane 
2,2-Dic;:hloropropane 
1,3-Dichloropropane 
!sopropylbenzene 
n-Propylbenzene 
Bromobenzeoe 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butyl benzene 
4-lsopropyltoluefle 
n-Butylbenzene 
1.2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

06/0612001 s: 'lsheets\timeoillph2nIGwevnt17.x1s shallow 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
SHALLOW WELLS 

61 D J1 K LW1S 
DEG8L DEG8G DE681 DE68D DE68F 
Gf5f01 G/4/01 615/01 614101 6/4/01 

20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 

1000 U 50 U 50 U NA 50 U 
20 U 1.0 U 1.0 U NA 1.0 U 
40 U 2.0 U 2.0 U NA 2.0 U 

100 U 5.0 U 5.0 U NA 5.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 

100 U 5.0 U 5.0 U NA 5.0 U 
60 U 3.0 U 3.0 U NA 3.0 U 

100 U 5.0 U 5.0 U NA 5.0 U 
371 1.0 U 1.0 U NA 1.0 U 

160, 1.0 U 1.0 U NA 1.0 U 
100 U 5.0 U 5.0 U NA 5.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U I ::~I NA 1.0 U 
331 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 
20 U 1.0 U 1.0 U NA 1.0 U 

100 U 5.0 U 5.0 U NA 5.0 U 
100 U 5.0 U S.O U NA 5.0 U 
100 U 5.0 U 5.0 U NA 5.0 U 
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LW2S LW4S LW7S 
DE68C DE87J DE6BA 
6/5101 6/6101 6/4/01 

1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
50 U 50 U 50 U 
1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
3.0 U 3.0 U 3.0 U 
5.0 U 5.0 U 5.0 U 

I 4:1 qJ 1.0 U 
350 1.0 U 

5.0 U .OU 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 

I ~;I 
1.0 U 

I ~I 
1.0 U 

I 1.31 
1.3 
1.0 U 

1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 

§ 1.0 U 1.0 U 

I 9.91 1.0 U 
21 10 U 1.0 U 
5.0 U 5.0 U 5.0 U 

I 601 I 481 5.0 U 
5.0 U 5.0 U 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

1,Z-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-0ichlorobenzene 
Acrolein 
Methylladide 
Bromoethane 
Acrylonitrile 
1 ,1-Dichloropropene 
Dibromomelhane 
1,1,1,2-Tetrachloroethane 
1,2-0ibrom0-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4.0ichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4. Trimelhylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromelhane 
2,Z-Dichloropropane 
1,3-0ichloropropane 
Isopropyl benzene 
n·Propy!henzene 
Sromobenzene 
2-Chlorotoluene 
4-Chlorololuene 
terl-Butylbenzene 
seo-Butylbenzene 
4.lsopropyltoluene 
n-Sutylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

0810812001 s: Isheetsltimeoi1\ph2rj\Gwevnt17.xls shallow 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
SHALLOW WELLS 

DupofRW1 
LW8S LW11S LW13S RW1 W 
DE68N DE68M DE87F DE87Q DE87M 
614/01 614/01 616/01 6/6101 6/6/01 

1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
50 U 50 U NA 50 U. 50 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
2.0 U 2.0 U NA 2.0 U 2.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
3.0 U 3.0 U NA 3.0 U 3.0 U 
5.0 U 5.0 U NA 5.0 U 5.0 U 
151 I 1~~1 NA I 37

1 B 23 1 NA 160: 160 
5.0 U 5.0 U NA 5.0 U 5.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 

1301 I 12
1. 

NA 

I ;:1 a 1101 21 NA 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
1.0 U 1.0 U NA 1.0 U 1.0 U 
6.01 

~M 
NA 1.0 U 1.0 U 

161 7.3 NA I 7.7 [ BJ 1.0 U 6.6 NA 4.1 4.2 
8.0 U .6 U NA 6.0 U 6.2 U 
5.0·U 5.0 U NA 5.0 U 5.0 U 
351 I 111 NA I 251 I 281 

5.0 U 5.0 U NA 5.0 U 5.0 U 
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Sample Identification: 
laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mglLl 
Method OR·DEQ 
TPH·Diesel Range 
TPH.Motor Oil Range 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mgJL) 
Arsenic (7060) 
Chromium (6010) 
Copper {SO 1 0) 
lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Calcium (mgfL) 
Magnesium (mgIL) 
Potassium (mg/l) 
Sodium (mgfl) 
Alkalinity (mgIL Cae03) (SM 2320) 
Carbonate (Alkalinity) (mglL CaC03) (SM 2320) 
Bicarbonate (Alkalinity) (mgll CaC03) (SM 2320) 
Total Dissolved Solids (mgiL) (EPA 160.1) 
Chloride (mgIL) (EPA 325.2) 
N-Nilrale (mg· NIL) (Calculated) 
N-Nilrite (mg-N/L) (EPA 354.1) 
Nitrate + Nitrite (N02+N03) (mg-NlL) (EPA 353.2) 
Sulfate (mgll) (EPA 375.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (' C) (avg) 
Conductivity (mS/cm) (avg) 

. Dissolved oxygen (mgIL) (avg) 
Turbidity (NTU) 

08l0B'2001 s: \SheelsltimeoiJIph2n'\GwaVI1l17.x!s shallow 

TABLEA~3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

81 0 J1 K LW1S 
DES8l DES8G DE681 DE66D DE66F 
SI5101 614101 615101 614101 614101 

471 NA NA NA NA 
:>.uu NA NA NA NA 
:.101 NA NA NA NA 

0.0101 I g:g~lu I g:g6~lu 0.001 u t g:g~~lu o.o~u 0.005 U 
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 
0.0021 0.001 u 0.001 U 0.001 U 0.001 U 

u.1<:1 0.01 U 0.01 U I ;~g~1 0.01 u 
u.u::'41 0.006 U 0.006 U 0.006 U 

88.1 43.4 20.5 65.3 28.4 
40.8 14.9 7.38 16.0 10.S 

5,1 2.2 2.4 6,9 2.4 
13.3 7.64 6.15 11.2 7.87 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

1400 240 160 NA 180 
2.8 2.4 2.6 NA 3.1 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

4.70 6.65 6.64 6.22 6.75 
14.0 14.4 13.6 13.6 14.6 
1883 344 226 531 250 
1.42 1.29 1.51 1.BO 1.99 

42 7 6 a 4 
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lW2S lW4S LW7S 
DES8C OE87J OE66A 
615101 616/01 614{01 

I ~11 I ~'it I JXI 
NA NA NA 

I om;lu I g:g~;lu I g::~IU 
0.002 U I g:gg~lu 0.002 U 
0.001 U I o~g~lu 0.01 U 0.01 U 
0.006 U 0.006 U I !l·!l~1 

42.2 149 37.4 
10.1 46.2 13.4 
3.4 5.9 3.1 

5.23 9.35 15.6 
NA NA NA 
NA NA NA 
NA NA NA 

300 720J 250 
38 5.3 3.3 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

6.33 6,BO 6.70 
12.7 14.2 14.1 
427 1400 419 
1.32 0.00 1.37 

93 0 8 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mglL) 
Method OR-OEQ 
TPH-Diesel Range 
TPH-Motor Oil Range 
TPH-GasoJine Range 

PRIORITY POLLUTANT 
METALS (mgIL) 
Arsenio (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Calcium (mg/L) 
Magnesium (mgIL) 
Potassium (mg/L) 
Sodium (mgIL) 
Alkalinity Cmgll CaC03) (SM 2320) 
Carbonate (Alkalinity) (mglL CaCC:'!) (SM 2320) 
Bicarbonate (Alkalinity) (mg/L CaCC3) (SM 2320) 
Total Dissolved Solids (mg/L) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 
N-Nitrale (mg-NlL) (Caloulated) 
N-Nitrite (mg-NlL) (EPA 354.1) 
Nitrate + Nitrite (N02+N03) (mg-NlL) (EPA 353.2) 
Sulfate (mg/l) (EPA 375.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conductivity (mS/cm) (avg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

08/0812001 s: \Sheets\timeoil\ph2n'\Gwevnt17.xls s~allow 

TABLEA~3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
Dup ofRW1 

LWaS lW11S LW13S RW1 W 
DEG8N DEG8M DE87F DE87Q DE87M 
6/4/01 6/4f01 6/6f01 6/6/01 6/6/01 

4.41 1 1'~1 NA I 4~1 I IJiglu 1,1,<)1,1 U !U;- u NA !!,!lU 
'I. I 2·§1 NA I 5·4"1 I 5,31 

u,u;.(41 1 g:~gpu NA I g:g~lu I g:g~lu u.uu:, U NA 
0.002 U 0.002 U NA 0.002 U 0.002 U 
0.001 U 0.001 U NA 0.001 U 0.001 U 
0.01 U 0.Q1 U NA 0.Q1 U 0,01 U 

0.01)'1 0.006 U NA 0,006 U 0.006 U 

31.1 28.6 NA 36.1 37.3 
8.18 9.34 NA 11.9 12,2 

2.8 2.7 NA 2.8 3.4 
8.47 6,10 NA 6.01 5.59 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

250 190 NA 220 J 220 J 
2.8 3.2 NA 4.7 5.1 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

6.49 6.50 6.54 6.62 6.61 
14.4 14,1 12,8 14.4 14.4 
402 270 336 377 377 
1.58 0.96 2.62 0,97 0.94 

25 65 0 0 0 

Note: See Table A-5 for key to footnotes and arlalytical data qualifiers . 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: B2 J2 0 R G1A LW10 LW3D LW4D LW6D 
Laboratory Ideniification: DE68K DE68J DE87A DEa7B OE87L OE68E OE68H DE87K DEa7G 

Date Collected: 6fSfOl 6f5fOl 6/5/01 6/5101 6/6(01 6f4/01 615/01 616101 615/01 

CHLORINATED PHENOLS (j.lglL) 
EPA Method SW8040 
Pentachlorophenol 0.25 U 0.25 U NA NA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

SEMIVOLATILES (l-IglLl 
EPA Method SW8270 
Phenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Bis·(2-Chloroethyl) Ether 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2·Chlorophenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,3-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1,4-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Benzyl Alcohol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5,0 U 5,0 U 
1,2-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2·Methylphenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2,2' .Oxybis(l-Chloropropane) 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4.Methylpheno! 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 !J 
N.Nitroso.Di·N·Propylamine 2.0 U 2.0U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Hexachloroethane 2.0 U 2.0U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
Nitrobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Isophorone 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U to U 
2-Nilrofjhenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2,4.Dimethylphenol 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
Benzoic Acid 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
bis(2-Chloroethoxy) Methane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2,4.Dichlorophenol 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
1,2,4-Trichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Naphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
4-Chloroaniline 3.0 U 3.0 U 3,0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
Hexachlorobuladiene 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
4·Chloro-3·methylphenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
2·Methylnaphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 3.61 1.0 U 
Hexachlorocyclopentadiene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2,4,6· Trichlorophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2,4,5· Trichlorophenol 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
2-Chloronaphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2·Nitroaniline 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
Dimethylphthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
Acenaphthylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

OJ 3·Nilroaniline 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U 6,0 U 6.0 U 6.0 U 6.0 U 
N Acenaphthetle 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U --I 
0 2,4-Dinitrophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 

-->. 4·Nitrophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
0 
.j::>.. 

,..-... 
CD 
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TABLEA-4 Page 2 of 15 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: LW90 LW10D LW11D LW12D1 LW12D2 LW14D LW17D LW18D 
Laboratory Identification: DE87H DE871 DE6SB DES7M DES7R DES7E DES7C DE870 

Date Collected: 6/5/01 6/6/01 6/5f01 6/6/01 6/6/01 Gf6/01 6/5/01 6/5101 

CHLORINATED PHENOLS (1l9fL) 
EPA Method SW8040 
Pentachlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 1.71 0.25 u 0.25 U 0.25 U 

SEMIVOLAT1LES (IISIL) 
EPA Method SW8270 
Phenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 
Bis-(2-Chloroelhyl) Elher 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 
2-Chlorophenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1,3-Dichlorobem:ene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1 A-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Benzyl Alcohol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
1,2-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
2-Methylphenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
2,2' ·Oxybis(1-Chloropropane) 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
4-Melhylphenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
N·Nitroso-Di-N-Propylamine 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 
Hexachloroethane 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 
Nitrobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
lsophorone 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
2-Nitrophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
2,4--0imethylphenol 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U NA NA NA 
Benzoic Acid 10 U 10 U 10 U 10 U 10 U NA NA NA 
bis(2·Chloroethoxy} Methane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
2.4-0ichlorophenol 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U NA NA NA 
1,2.+ Trichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Naphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
4-Chloroaniline 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U NA NA NA 
Hexachlorobutadiene 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 
4-Chloro-3.methylphenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 
2-Methylnaphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Hexachlorocyclopenladieoe 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
2.4,6-Trichlorophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
2.4,5-Trichlorophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
2-ChloronaphthaferJe 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
2·Nitroaniline 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
Dimethylphthalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Aoenaphthylena 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 

OJ 3·Nitroanilina 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U NA NA NA 
N Acenaphthene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA --I 
0 2,4-Dinitrophenol 10 U 10 U 10 U 10 U 10 U NA NA NA 
-->. 4·Nitrophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
0 
.j::>.. 
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CHLORINATED PHENOLS (llg/L) 
EPA Method SW8040 
Pentachlorophenol 

SEMIVOLATILES (llg/L) 
EPA Method SW8270 
Phenol 
Bis.(2.Chloroethyl) Ether 
2·Ctilorophenol 
l,3·Dichlorobenzene 
1,4·Dichlorobem:ene 
Benzyl Alcohol 
1,2·Diohlorobenzene 
2-Methylphenol 
2,2'·Oxybis(1·Chloropropane) 
4-Methylphenol 
N·Nllroso·Di·N·Propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2·Nitropheno! 
2,4·Dimethylphenol 
Benzoic Acid 
bis(2·Chloroethoxy) Methane 
2,4-Dlchlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4·Chloroaniline 
Hexachioroblliadiene 
4-Chloro-3·methylphenol 
2·Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5--Trichlorophenoi 
2-Chloronaphthalene 
2·Nilroaniline 
Dimethylphthalate 
Acenaphlhylene 
3-Nitroaniline 
Acenaphlhene 
2,4-Dlnitrophenal 
4-Nitraphenol 

Sample Identificatiorl: 
Laboratory Identification: 

Dale Collected: 

08108/2001 s: Isheets\limeail\ph2nIGwevnt17.xls deep 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
DEEP WELLS 

RW2 
DE87P 
6/6101 

DupofRW2 
X 

DEa70 
6/6/01 

0.25 U C::::(j:6~ 

2.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
2.0 U 
1.0 U 
1.0 U 
5.0 U 
3.0 U 
10 U 

1.0 U 
3.0 U 
1.0 U 
1.0 U 
3.0 U 
2.0 U 
2.0 U 
2.0 
5.0 U 
5.0 U 
5.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
6.0 U 
1.0 U 
10 U 

5.0 U 

2.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
2.0 U 
1.0 U 
1.0 U 
5.0 U 
3.0 U 
10 U 
1.0U 
3.0 U 
1.0 U 
1.0 U 
3.0 U 
2.0 U 
2.0 U 
2.01 
5.0 U 
5.0 U 
5.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
6.0 U 
1.0 U 
10 U 

5.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

Dibenzofuran 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
Diethylphlhalate 
4·Chlorophenyl·phenylether 
Fluorene 
4·Nitroaniline 
4,S.Dinitro-2-Methylphenol 
N-Nitro50diphenylamine 
4.Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Butylphthalale 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl)phlhalate 
Chrysene 
Di-n-Oetyl phthalate 
Benzo(b)fluoranthene 
Benzo{k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Banzo(g,h,i)perylene 

08/0812001 s: \5heets\timeoil\ph2n'\Gwevnt17.xls deep 

TABLEA4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
DEEP WELLS 

82 J2 0 R G1A 
PE68K DES8J DE87A DE87S DE87L 
615/01 S/5/01 S/5/01 Sr5/0l 616/01 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1,0 U 1,0 U 
1.0 U 1.0 U 1.61 1.0 U 1.0 U 
5,0 U 5.0 U 5,0 U 5.0 U 5.0 U 
10 U 10 U 10 U 10 U 10 U 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 UJ 1.0 UJ 1.0 UJ 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 
1.0 U 1.0 U 1.11 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
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LW1D LW3D LW4D LW6D 
DE68E PE68H DES7K DE87G 
614/01 615101 616/01 S/5I01 

1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5,0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1,0 U 
5,0 U 5.0 U 5.0 U 5,0 U 
10 U 10 U 10 U 10 U 

1.0 U 1.0 U 1,0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1,0 U 
5,0 U 5.0 U 5,0 U 5,0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1,0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 UJ 1.0 UJ 
1,0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1,0 U 1,0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1,0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1,0 U 1,0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

Dibenzofuran 
2,e·Dlnitrotoluene 
2,4·Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylelher 
Fluorene 
4-Nitroaniline 
4,S-Dinitro-2-Methylphenol 
N-Nilrosodiphenylamine 
4-SromophenyJ-phenylether 
Hexachlorobem:ene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Butyiphthalate 
Fluoranlhene 
Pyrene 
Butylbenzylphthalate 
3,3'·Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-ElhylhexyOphthalate 
Chrysene 
Di-n-Oclyl phthalate 
Benzo(b)f!uoranthene 
Benzo(k)f1uoranthene 
Senzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

08/0812001 s: \sheelsltimeoil\ph2n'\Gwevnt17 .xIs deep 

TABLE A-4 Page50f15 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

LW9D LW10D LW11D LW12D1 LW12D2 LW14D LW17D LW18D 
DE87H DES71 DE6SS DE87M DE87R DEa7E DE87C DE87D 
615101 6/6/01 6/5/01 6/6/01 6/6/01 61S/01 S/5/01 6/5/01 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
10 U 10 U 10 U 10 U 10 U NA NA NA 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 UJ 1.0 UJ 1.0 U 1.0 UJ 1.0 UJ NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.01 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
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Dibenzofuran 
2,6-Dinitrotoluene 
2,4-Dinilrotoluene 
Diethylphthalate 
4-Chlorophenyl·phenylether 
Fluorene 
4-Nilroaniline 
4,6-Dinilra.2.Melhylphenol 
N·Nitrosodiphenylamine 
4-6romophenyl-phenylether 
Hexachloroben;zene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di·n·Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthaiate 
3,3'-Dichlorobenzidine 
Ben::o(a}anthracene 
bis(2-Ethylhexyl)phthalale 
Chrysene 
Di·n-Oclyl phthalate 
Bem~o(b)f1uoranlhene 

Benzo(k)fluoranthene 
Ben::o(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a.h)anthracene 
Benzo(g,h ,i)perylene 

Sample Identification: 
Laboratory Identification: 

Date Collected: 

08/0812001 s; Isheets\timeoil\ph2ri\Gwevnt17.xls deep 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

RW2 
DE87P 
616101 

1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
10 U 

1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 UJ 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

DupofRW2 
X 

DE870 
6/6/01 

1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
10 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 UJ 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
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Sample Identification: 
Laboratory Identification; 

Dale Collected: 

VOLATILES (1l9fL) 
EPA Method SW8260 
Chloromethane 
Bromomelhane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acelone 
carbon Oisulfide 
1,1-Dichtoroethene 
1,1-0ichloroethane 
Irans-l,2-Dichloroethene 
cis-l,2-Dichloroethene 
Chloroform 
l,2-0ichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromoaichloromethane 
l,2-0ichloropropane 
cis-1,3·Dichloropropene 
Trichloroethene 
Dibromochloromelhane 
1,1,2-Trichloroethane 
Benzene 
trans-1,S.Oichloropropene 
Bromoform 
4-Melhyl-2-Pentanone (M1BK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 

OJ 
Styrene 

N Trichloroftuoromelhane 

--I 1,1,2-Trichlorotriftuoroethane 

0 m,p-Xylene 
...... o-Xylene 
0 
.j::>. 

,..-... 
CD 
"-" 
0 0810812001 s: \sheets\timeoil\ph2nIGwevnt17 .xls deep ...... 
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TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESUL T5 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
DEEP WELLS 

82 J2 0 R G1A 
DE68K OE68J DE87A DE87S DE87L 
615/01 615101 615/01 6/5/01 6/6/01 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
5.0 U 5.0 U 8.71 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 6.21 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 3.11 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.61 2.91 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.91 4.11 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
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LW1D LW3D LW4D LW60 
DE68E DE68H OE87K OE87G 
614/01 6/5/01 6/6/01 615101 

1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 
5.0 U 231 221 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 141 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U Z.O U 
1.0 U 1.0 U 1.41 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
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TABLE A-4 Page 8 of15 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

Sample Identification: LW90 LW100 LW110 LW12D1 LW12D2 LW14D LW17D LW18D 
Laboratory Identification: OE87H OES71 DE6Se DES7M .DES7R DES7E DE87C DES7D 

Date Collected: 6/5/01 6/6101 6/5/01 616/01 6/6/01 6/6101 615/01 6f5f01 

VOLATJLES (11911..) 
EPA Method SWS260 
Chloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Bromomell1ane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Vinyl Chloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Chloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Methylene Chloride 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 
Acetone 6.1 5.0 U 351 5.0 U 5.0 U NA NA NA 
Carbon Disulfide 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1,1·Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1,1-Dichlcroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
trans-1,2-0ichloroelhene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
cis·l.2·0ichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Chloroform 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1,2-Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
2-Butanone 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
l,1.1-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Carbon Tetrachloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Vinyl Acetate 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
Bromodichloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1,2-Dichloropropane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
cis-1,3-0ichloropropene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Trichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Oibromochloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1,1,2· Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Benzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U . NA NA NA 
lrans-1.3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Bromoform 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
4.Methyl.2.Pentanone (MIBK) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
2·Hexanone 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
Tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.1.2,2-Tetrachloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Toluene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Chlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Ethylbenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 

OJ 
Styrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 

N Trichloronuoromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 

--I 1,1,2-Trichlorofrifluoroethane 2.0 U 2.0 U 2.0 U 2.0U 2.0 U NA NA NA 

0 m,p-Xylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
-->. o·Xylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
0 
.j::>.. 
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CD 
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Sample Identification: 
LaboratOlY Identification: 

Dale Collected: 

VOLATILES (llgiL) 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1.1-Dichloroelhene 
1.1-Dichloroa!hane 
trans-l,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Bulanone 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Villyl Acetate 
Bromodichloromethane 
1,2-0ichloropropane 
cis-1,3-0ichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2· Trichloroethane 
Benzene 
trans·l,3·Dichloropropene 
Bromoform 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
o-Xylene 

08l08fZ001 s: \Sheets\timeoil\ph2ri\Gwevnt17.xls deep 

TABlEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

RW2 
DEB7P 
6/6/01 

1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
5.0 U 
1.0 U 
1.0 U· 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
5.0U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 

DupofRW2 
X 

DE870 
6/6fOl 

1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0U 
1.0 U 

'.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 

Page90f15 
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Sample Identification: 
Laboratol)' Identification: 

Date Collected: 

1,2·Dichlorobenzene 
1,3·Dichlorobenzene 
1,4·Dichlorobenzene 
Acrolein 
Methyl Iodide 
Sromoethane 
ACl)'lonitrile 
1,1·Dichloropropene 
Dibromomethane 
1,1,1,2· Tetrachloroethane 
1.2.Dibroma.J.chloropropane 
1.2.3· Trichloropropane 
trans·1,4·Dichloro--2·bulene 
1.3.S. Trimethylbenzene 
1.2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochlofomelhane 
2,2·Dichloropropane 
1.3-Dichloropropane 
Isopropyl benzene 
n·Propylbenzene 
Bromobenzene 
2-Chlorololuene 
4-Chlorotoluene 
lert·Bulylbenzene 
sec·6ulylbenzene 
4-lsopropyltoluene 
n.Bulylbenzene 
1,2.4-Triohlorobenzene 
Naphthalene 
1,2,3-Triohlorobenzene 

08/0812001 s: \Sheelsltimeoil\ph2n"\Gwevnt17.xls deep 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

62 J2 0 R G1A 
OE68K DE68J OE87A DE87S DE87L 
615101 615101 615101 615/01 6/6/01 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
50 U 50 U 50 U 50 U 50 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0U 
3,0 U 3.0 U 3.0 U 3.0 U 3.0U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.41 1.11 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U ~~I 9~~1 150

1 1.0 U 1.0 U 140 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U ~~I 1.0 U 1.0 U 5.71 4.71 
1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 2,21 1.4 U 14 U 
5.0 U 5.0 U 5.0 U 5.0 U 5,0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5<0 U 5<0 U 5.0 U 5.0 U 5,0 U 
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LW1D LW30 LW40 LW6D 
DE6SE DE68H DE87K DE87G 
614101 615101 6/6/01 6/5101 

1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
50 U 50 U 50 U 50 U 
1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 
5.0 U 5.0 U 5,0 U 5.0 U 
1.0 U 1.0 U !!I 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1,0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U ;~I 101 
1.0 U 1.0 U 1.1 
1.0 U 1.0 U 1,0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 

~ I 
3.41 

1.0 U .1.0 U 7.4 4.7 
1,0 U 1.0 U 2,3 1.0 U 
1.0 U 1.0 U 6.2 1.3 U 
5.0 U 5.0 U 5.0 U 5,0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Dale Collected: 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Di<:>hlorobenze'le 
Acrolein 
Melhyllodide 
Bromoethana 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomelhane 
1,1.1,2-Tetraohloroelhane 
1,2-Dibromo-3-chlompropane 
1 ,2,3-Trichloropropane 
trans-1,4·Dichloro-2-bulene 
1,3.5-Trimelhylbenzene 
1,2.4-Trimelhylbenzene 
Hexachlorobuladiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropyl benzene 
n·Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4·Chlorotoluene 
tert-Butylbenzene 
sec-Bulylbenzene 
4-lsopropyltoluene 
n·Bulylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2.3-Trichlorobenzene 

08/0812001 s: 'lsheets\timeoil\ph2ri\Gwevnt17 .xIs deep 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 
TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

lW9D lW10D lW11D lW12D1 LW12D2 lW14D LW17D LW18D 

DES7H DES71 DEeSS DES7M DES7R DEa7E DE87C DES7D 
615/01 616/01 615101 616101 6/6/01 6/6/01 6/5f01 6/5/01 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
50 U 50 U 50 U 50 U 50 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
3.0 U 3.0 U 3.0 U 3.0 U 3.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
1.0 U 1.0 U 3.41 ~;I 1.0 U NA NA NA 
1.0 U 1.0U 5.7 1.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.61 1.0 U NA NA NA 
1.0 U 1.0 U 1.21 2.0 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.21 1.31 1.0 U NA NA NA 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
1.0 U 1.0 U 1.51 1.0 U 1.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA NA NA 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

1,2-0ichlorobenzene 
1,3-0ichlorobenzene 
1,4-0ichlorobem:ene 
Acrolein 
Methyl Iodide 
Bromoelhane 
Acrylonitrile 
1,1-0ichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-0ibrorno-3-chloropropane 
1,2,3-Trichloropropane 
trans-1,4-Dichforo-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobuladiene 
Ethylene Dibromide 
Bromochloromelhane 
2,2-0ichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-PropyJbenzene 
Bromobenzene 
2-Chlorololuene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Bulylbenzene 
4-lsopropyJtolliene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1.2.3-Trichlorobenzene 

08/0812001 s: \Sheets\timeoillph2ri\Gwevnt17.xls deep 

TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 
DEEP WELLS 

DupofRW2 
RW2 X 

OE87P DE870 
6/6/01 6/6/01 

1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
50 U 50 U 
1.0 U 1.0 U 
2.0 U 2.0 U 
5.0 U 5.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
5.0 U 5.0 U 
3.0 U 3.0 U 
5.0 U 5.0 U 
1.0 U 1.0 U 
3.61 I 3.81 
5.0 U 5.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
111 I ~~I 121 

1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.61 I 1.71 
1.0 U 1,0 U 
1.2 U 1.2 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
5.0 U 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mglLj 
Method OR-DEQ 
TPH·Diesel Range 
TPH-Motor Oil Range 
TPH·Gasoline Range 

PRIORITY POLLUTANT 
METALS (mgIL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Calcium (mgIL) 
Magnesium (mgfL) 
Potassium (mglL) 
Sodium (mglL) 
Alkalinity (mgIL CaC03) (SM 2320) 
Carbonate (Alkalinity) (mgIL Cae03) (SM 2320) 
Bicarbonate (Alkalinity) (mgIL CaC03) (SM 2320) 
Total Dissolved Solids (mgfL) (EPA 160.1) 
Chloride (mglL) (EPA 325.2) 
N·Nitrate (mg-N/L) (Calculated) 
N·Nilrite (mg-NIl) (EPA 353.2) 
Nitrate + Nitrite (N02+N03) (mg-NlL) (EPA 353.2) 
Sulfate (mgIL) (EPA 375.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (0 C) (av9) 
Conductivity (mSfcm) (avg) 
Dissolved oxygen (mgIL) (avg) 
Turbidity (NTU) 
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TABLEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

62 J2 0 R G1A 
DE6SK DE68J DES7A DE87B DE87L 
S/5/01 6/5/01 S/5t01 6/5[01 616/01 

NA NA NA NA 2,31 
NA NA NA NA NA 
NA NA NA NA NA 

0_0051 0,0101 NA NA 0.03SI 
0.005 U 0.005 U NA NA 0.005 U 
0.002 U 0.002 U NA NA 0.0031 
0.001 U 0.001 U NA NA 0.001 

0.01 U am U NA NA am U 
0.0091 0.006 U NA NA 0.0091 

48.0 57.1 NA NA 60.3 
23.S 33.2 NA NA 20.2 
3.4 2.1 NA NA 3.4 

12.1 15.2 NA NA 12.1 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

260 370 NA NA 340 J 
3.2 4.2 NA NA 8.2 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

6,80 6.72 6.43 6.88 6.83 
14.0 13.7 14.5 14.5 14.4 
611 519 510 694 651 
1.59 1.12 2.40 1.49 1.84 

10 5 39 191 a 
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LW1D LW3D LW4D LW6D 
DES8E DES8H DE87K DE87G 
6f4/01 6/5t01 6/6f01 6/5t01 

NA NA 3.51 1AI 
NA NA NA NA 
NA NA NA NA 

0.0051 0.0161 0,0281 0.0171 
0.005 U 0.005 U 0.005 U 0.005 U 
0.002 U 0.002 U 0.0031 0.0031' 
0.001 U 0.001 U 0.001 U 0.002 

0.01 U 0.01 U 0.01 U 0.01 U 
0.006 U 0.006 U 0.011 o.oosl 

53.8 62.1 74.5 44.2 
33.0 28.4 31.0 18.4 

1.3 3.5 1.4 3.2 
12.9 13.4 14.5 11.5 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

360 370 460J 240 J 
3.2 6.2 18 2.2 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

6.96 6.56 6.91 5.58 
15.6 13.6 14.7 14.1 
484 655 778 428 
1.99 0.92 0.48 2.05 

26 33 24 23 
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Sample Identification: 
Laboratory Identification: 

Dale Collected: 

TOTAL PETROLEUM HYDROCARBONS (mgIL) 
Method OR-DEQ 
TPH-Diesel Range 
TPH-Mo!or Oil Range 
TPH.Gasoline Range 

PRIORITY POLLUTANT 
METALS (mglL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (60l0) 

CONVENTIONALS 
Calcium (mgIL) 
Magnesium (mg/L) 
Potassium (mg/t,) 
Sodium (mgfL) 
Alkalinity (mg!1.. CaC03) (SM 2320) 
Carbonate (Alkalinity) (mgfL CaC03) (SM 2320) 
Bicarbonate (Alkalinity) (mglL CaC03) (SM 2320) 
Total Dissolved Solids (mg!L) (EPA 160.1) 
Chloride (mg/L) (EPA 325.2) 
N-Nitrate (mg-Nfl.) (Calculated) 
N-Nitrite (mg-NlL) (EPA 353.2) 
Nitrate + Nilr1!e {N02+N03} (mg·NIL) (EPA 353,2) 
Sulfate (mg/L) (EPA 375.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conductivity (mS/cm) (avg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

0810812001 s: \sheels\timeoil\ph2n\GwevnI17 .xls deep 

TABLE A-4 
PHASE fI REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME OIL NORTHWEST TERMINAL 

DEEP WELLS 

LW9D I..Wl0D I..Wl1D I..W12Dl LW12D2 
DES7H DES71 DE6SS DE87M DE87R 
6/5/01 6/6/01 6/5/01 6/6/01 6/6/01 

0.251 0.25 U I 1.01 I 0.771 NA 
NA NA NA NA NA 
NA NA NA NA NA 

0.033 0.023 I 0.0071 0.020 I 0.0221 
O.OOS U 0.008 0.005 U 0.012 0.005 U 
0.0091 0.009 I 0.

0021 0.015 0.002 U 
0.001 U 0.003 0.002 0.013 0.001 U 

0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 
0.012 ! 0.0181 I 0.0181 I 0.0291 0.006 U 

37.0 20.4 61.5 60.5 38.3 
13.2 10.3 31.0 29.5 17.3 
1.9 1.2 1.9 1.8 2.4 

5.47 9.S0 16.6 12.3 17.6 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

210 J 150 J 370 340 J 280 J 
2.1 1.9 8.8 3.7 3.2 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

6.81 6.88 6.75 7.15 6.89 
14.3 13.7 13.3 14.0 13,9 
330 228 493 481 473 
1.67 2.70 1045 2.10 0.50 

41 15 30 198 0 
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LW14D LW17D LW1SD 
DES7E DE87C DE87D 
616/01 6/S101 6/5/01 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

6.65 6.53 6.36 
13.5 14.0 14.7 
371 488 485 
1.17 2.27 0.69 
999 27 53 
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Sample Identificalion: 
Laboratory Identification: 

Dale Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method OR-OEQ 
TPH-Diesel Range 
TPH-Motor Oil Range 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mgfL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS 
Calcium (mgfL) 
Magnesium (mgfL) 
Potassium (mg/L) 
Sodium (mgfL) 
Alkalinity (mgfL CaC03) (SM 2320) 
Carbonate (Alkalinity) (mg/l CaC03) (SM 2320) 
Bicarbonate (Alkalinity) (mgfL CaC03) (SM 2320) 
Total Dissolved Solids (mgfL) (EPA 160.1) 
Chloride (mgfL) (EPA 325.2) 
N-Nitfate (mg-NfL) (Calculaled) 
N-Nitrite (mg-Nll) (EPA 353.2) 
Nitrate + Nitrite (N02+N03) (mg-NlL) (EPA 353.2) 
Sulfate (mgfL) (EPA 375.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature CO C) (avg) 
Conductivity (mS/em) (avg) 
Dissolved oxygen (mgfL) (avg) 
Turbidity (NTU) 

08/0812001 s: 'lsheels\lirneoil\ph2ri\Gwevnt17.xls deep 

TABLEA4 
PHASE II REMEDiAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2001 

TIME Oil NORTHWEST TERMINAL 
CEEPWELLS 

DupofRW2 
RW2 X 

DE87P DE870 
6(6/01 6f6to1 

O.SSI 
0.50 U 
0.661 

0.0171 0.0161 
0.005 U 0.005 U 
0.0031 0.002 U 
0.001 U 0.001 U 
0.01 U 0.01 U 

O.Q58jJ 0.189jJ 

36.5 40.7 
17.2 19.1 
3.1 3.0 

12.6 13.6 
NA NA 
NA NA 
NA NA 

300 J 290 J 
7.7 7.4 
NA NA 
NA NA 
NA NA 
NA NA 

6.66 6.65 
13.6 13.6 
573 573 

0.83 0.82 
0 0 

Note: See Table A-5 for key to foolfloles and analytical dala qualifiers. 
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TABLEA-5 
KEY TO FOOTNOTES AND ANALYTICAL DATA QUALIFIERS FOR TABLES A~3 AND A-4 

Footnotes; 

NA = Not analyzed. 
NM :; Not measured. 

U = Indicates compound was analyzed for, but was not detected at the reported sample detection limit. 
UJ :; The analyte was not detected in the sample; the reported sample detection limit is an estimate. 
M = Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match. 

J = Data validation flag indicating the analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

R" The sample results are rejected due to serious deficiencies in the ability to analyze the samples and meet quality control criteria. 
The presence or absence of the analyte cannot be verified. 

1..-___ ---11 '" Detected constituent. 
(a) The laboratory reported that hydrocarbon patterns that eluted in the gas range were detected; however the 

elution patterns do not match available standards. 

(b) The laboratory reported that these samples have a pattern in the mineral spirits and diesel standard pattern 
range that does not resemble the standard patterns. This could possibly be a weathered mixture of mineral spirits and diesel. 

(c) The laboratory reported that these samples have a pattern in the diesel and motor oil range that do not resemble the diesel 
or motor oil standard pattern. This could possibly be a weathered fuel. 

(d) The laboratory reported that these samples show a pattern in the diesel range that does not resemble the diesel standard 

pattern. This could possibly be a weathered diesel. 

(e) The laboratory reported that these samples show a pattern in the gas and diesel range that does not resemble either of the typical 
peak patterns for these standards. 

s: ~heets\timeoil\ph2\Gwevnt17.xls footnotes 0810812001 Landau ASSOCiates 



rAlLandau 
I(QI Asst:ldates 
Environmental and Geotechnical Services 

To: SEE DISTRIBUTION 

Attn: 

RE: Time Oil Northwest Terminal 

Copies 

Date: 

RErn J~N 2 2 2002 

TRANSMITTAL 

January 18, 2002 

Project No.: -'2=3::...:1..;:,0"'-0-'-'1.'"'-1..:..:17'--_____ ~_ 

Description 
Memorandum RE: Groundwater Interim Action Status Report - Third Quarter 
2001, Time Oil Northwest Terminal, Portland, Oregon (1/18/02) 

Message: 

Please find attached the above-referenced document for your review. 

RB/tam 
t/18/02 S,IWPR0Cl23I1TRANSMlT,PA)(\QtrTy DIASRpt_tm,doc 

Enclosure. 

DISTRIBUTION: 

Patty Dost, Schwabe, Williamson & Wyatt 
Kevin Murphy, Time Oil Co. 
Mike Tischuk, Beazer East, Inc. 

LANDAU ASSOCIATES, INC. 

130 2nd Avenue S .• Edmonds, WA 98020 • (425) 778-0907 • Fax (425) 778-6409 

BZT0104(e)016270 



I7il Landau 
IlQI Associates 
Environmental and Geotechnical Services 

TO: Kevin Murphy, Time Oil Co. 

FROM: 
C1¥ /lJJ 

Chip Halbert and Revekah Brooks 

DATE January 18,2002 

TECHNICAL MEMORANDUM 

RE: GROUNDW ATER INTERIM ACTION STATUS REpORT - THIRD QUARTER 2001 
TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

This memorandum presents a summary of the performance and status of the groundwater interim 

action system at the Time Oil Northwest Terminal (terminal) in Portland, Oregon for the third quarter of 

2001. System operation data for the groundwater interim action were evaluated in accordance with the 

startup monitoring plan (Landau Associates 2000) to confirm third quarter 2001 compliance with lower 

zone performance criteria, including: 1) continuous pumping from RW-2, except for brief periods of 

system maintenance, 2) reversal of the lower zone groundwater flow direction at the leading edge of the 

pentachlorophenol (PCP) plume, 3) chemical confirmation that continued migration downgradient of 

RW-2 is not occurring, and 4) compliance with the requirements of the existing discharge permit. Figure 

1 shows a site plan for the teoninal. In addition to the discussion of system performance and status, a 

brief summary of data collected for the interim action is provided below. 

SYSTEM PERFORMANCE AND STATUS 

The groundwater interim action system continued to operate throughout the third quarter of 2001; 

groundwater was extracted from lower zone recovery well RW -2 at an average rate of approximately 10 

gpill. The groundwater extraction rate was increased to approximately 15 gpm on August 16, 2001 to 

increase the hydraulic capture zone of RW-2. During this time period, RW-2 operated for 2,184 hours 

(approximately 91 days) and extracted approximately 1,360,000 gallons of groundwater. Approximately 

630,000 gallons of groundwater were treated at the terminal wastewater treatment facility and discharged 

to the sanitary sewer under a permit with the City of Portland (Permit No. 400-121) in the third quarter of 

2001 through September 7. No water treatment volume data was available between September 7 and the 

end of September due to a malfunction in the flow meter. An estimated value of 280,000 gallons of 

treated water from September 7 through the end of September, based on 230 batches of treated water 

(1,200 gallons per batch), was used for system tracldng purposes. The remaining volume of extracted 

groundwater was contained in storage tank number 16804 at the terminal pending treatment at the end of 
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the third quarter. The operational history of the groundwater interim action III the lower zone IS 

summarized in Table 1. 

Groundwater extraction and treatment has been restricted to the lower zone at well RW·2 due to 

the low groundwater level in horizontal well HRW·l. Below normal precipitation during the fall and 

winter months has resulted in depressed upper zone groundwater levels at the tenninaL The low water 

level alarm in HRW·l is currently activated and will continue to be monitored daily (on days the terminal 

is operating) during the fourth quarter of 2001 to identify when the water level is sufficiently high to 

allow for groundwater extraction from HRW -1. 

As described in the Vacuum Enhanced Pumping Test Work Plan (Time Oil Co. 2001), and 

approved by DEQ (2001), an alternative method for obtaining hydraulic capture in the upper zone would 

be to use a liquid·ring vacuum pump for extraction of groundwater. This method was tested at wells 

HRW-l and RW-l on August l3, 2001. The results of the pumping test were provided to DEQ in a 

technical memorandum prepared by Landau Associates, dated October 11, 2001 (Landau Associates 

2001a). 

DATA COLLECTION AND RESULTS 

Quarterly groundwater level measurements were collected on August 16, 2001 to confirm that 

hydraulic capture of the lower zone PCP plume was maintained by groundwater extraction from RW-2. 

Discrete water level measurements for the third quarter 2001 event were obtained about 1 to 2.5 hours 

past a predicted mean river stage over about a 2-hour period, based on predictions for the S1. Johns station 

on the Willamette River. The timing for water level measurements in the area of the interim action was 

scheduled to estimate a mean water level elevation or elevation minimally influenced by river stage, and 

to reduce the time-dependent variation between wells screened in the same water-bearing zone. The 

timing of the water level measurements was based on average time lag calculations presented in the 

additional groundwater investigation technical memorandum (Landau Associates 1998), aquifer test 

report (Landau Associates 1999), and previous quarterly measurements. 

Groundwater level data for the interim action are summarized in Table 2. As shown on Figure 2, 

the data indicate that current pumping conditions achieve hydraulic capture to the west near L W -18D and 

south to well LW-lOD. The lower zone PCP plume (the PCP plume has historically been defined as the 1 

I-tg/L PCP concentration contour) appears to have been reduced significantly in the area influenced by the 

interim action so that no lower zone concentrations exceed 1 rglL except for a detection of 5 /!g/L in 

RW-2. These results indicate that the interim action in the lower zone has been successful in the 

containment and extraction of PCP·contarninated groundwater in the lower zone. Groundwater PCP 
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concentrations and hydraulic capture in the area of the interim action will continue to be monitored to 

demonstrate compliance with lower zone performance criteria. 

No water samples were collected at the point of discharge from the water treatment system into 

the sanitary sewer during the third quarter of 200L Groundwater samples were collected from five 

interim action wells (LW-13S, LW-14D, LW-17D, LW-lSD, and RW-2) on August 13,2001, during the 

third quarter 2001 sampling event PCP was detected at a concentration of 6.9 ~gIL in upper zone well 

LW-13S. As noted earlier, the sample from lower zone recovery well RW-2 contained PCP at a 

concentration of 5 !J.g/L. PCP was not detected at a detection limit of 0.25 J.lg/L in samples collected from 

wells LW-14D, LW-17D, and LW-18D and downgradient well LW-6D, located near the Willamette 

River. PCP concentrations in the upper and lower zone groundwater, based on analytical results from the 

third quarter groundwater monitoring event, are shown on Figures 3 and 4, respectively. Analytical 

reports and data validation results for these samples are included with the data presented in the Third 

Quarter 2001 Groundwater Report (Landau Associates 2001b). 
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TABLE 1 
GROUNDWATER INTERIM ACTION OPERATIONAL HISTORY 

LOWER WATER-BEARING ZONE 
TIME OIL NORTHWEST TERMINAL 

AW-2 DischarQe Treatment System Discharge 

Sample PCP Estimated PCP Volume of Sample Discharge PCP 
Date Concentration Mass Removal Water Treated Date Concentration 

(flg/L) (Ib) (gal) (].Jg/L) 

1 of 1 

Comments 

October 2000 439,003 0.35 0 Mass removal calculated using 11/00 PCP concentration. 
November 2000 305,601 11/09/2000 95 0.24 467,478 11/07/2000 NO (a) 
December 2000 348,720 1212012000 39 0.11 497,656 12/06/2000 5.89 

12/20/2000 9.73 
Quarterly Totals 1,093,324 0.70 965,134 

First Quarter 2001 
January 2001 416,140 01/18/2001 38.8 0.13 239,207 01/18/2001 14.3 
February 2001 335,008 02/13/2001 30 0.08 184,192 
March 2001 332,963 03/07/2001 NO (b) 0.03 517,332 03/07/2001 NO (b) 

Quarterly Totals 1,084,111 0.25 940,731 

Second Quarter 2001 
April 2001 377,931 0.04 275,519 
May 2001 344,252 05/2212001 12.3 0.04 195,522 OS/22/2001 5.29 
June 2001 361,846 06/04/2001 0.68 0.04 563,853 

Quarterly Totals 1,084,029 0.11 1,034,894 

Third Quarter 2001 
July 2001 351,509 0.01 559,015 
August 2001 486,123 08/13/2001 5 0.02 66,876 
September 2001 520,704 0.Q2 280,000 

Quarterly Totals 1,358,336 0.06 905,891 
... 

(a) PCP nol detected above the detection limit of 5 fl9/L. 
(b) PCP not detected above the detection limit of 2S flglL; concentration-dependent calculations based on half the detection limit 
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TABLE 2 
SUMMARY OF WATER LEVEL MEASUREMENTS 

LOWER ZONE STARTUP MONITORING· THIRD QUARTER 2001 
TIME OIL NORTHWEST TERMINAL 

Reference Elevation DTW(b) GW Elevation LNAPL 

Well Date Time (ft, MSL)(a) (It) (ft, MSL) Thickness (tl) 

DeeR Wells: 
B2 OB/16/01 11:58 30.31 26.75 3.56 

G1A OB/16/01 10:52 29.72 25.51 4.21 

J2 08/16/01 11:51 29.65 25.57 4.0B 

lW1D 08/16/01 11:3B 28.31 23.73 4.5B 

LW3D 08116/01 11:47 30.80 26.43 4.37 

LW4D OB/16/01 11:15 30.17 26.27 3.90 

LW6D OB/16/01 10:54 30.84 26.72 4.12 

LW9D 08116101 11:02 30.98 26.57 4.41 

LWlOD 08/16/01 11:04 31.12 27.16 3.96 

LW11D 08/16/01 11:25 29.04 26.94 2.10 

lW12D1 08116/01 11:42 30.02 25.39 4.63 

LW14D OB/16/01 11;OB 30.54 27.00 3.54 

lW15D OB/16/01 11:07 30.B5 27.05 3.BO 

LW16D 08116101 11:05 2B.40 24.43 3.97 

LW17D OB/16(01 10;55 27.B2 23.BO 4.02 

lW1BD 08116(01 11;00 27.B2 23.81 4.01 

RW2 08/16(01 11 :11 30.6B 28.98 1.70 

~ 
River Gauge 08116/01 10:20 2B.13 24.83 3.30 
River Gauge 08116/01 11:29 28.13 25.23 2.90 

•••• No measurable product or odor observed. 

(a) Reference Elevation is the north side of the top of the 2·in well casing. Reference elevation surveys were 
conducted by Tee Engineers, Inc., Portland, Oregon. Forthe river gauge, the reference 
elevation was measured at a marked location on the south side of the dock on the Willamette River. 

(b) Depth to waler (DTW) measured from surveyed reference elevation [see note (a)]. 
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B.C. agrees to take tonnes of dioxin-laced U.S. waste 

By MARTIN MITTELSTAEDT 
ENVIRONMENT REPORTERThursday, January 24,2002 - Page A1 

Environment Canada and the B.C. government have approved a controversial shipment of dioxinw 

laced soil from the United States that a U.S. industry group says is being sent to Canada to avoid 
tougher disposal rules south of the border. 

A spokeswoman for Environment Canada said the agency will allow the import .- 8,600 tonnes of soil 
containing dioxin and pentachlorophenol, a carcinogen used as a wood preserver -- from a waste site 
in Portland J Ore. The approval was granted by both governments in December, but the shipment has 
not been made. 

"In this case, both the province and Environment Canada carefully reviewed the notice, and the 
province consented" to the import, said Suzanne Leppinen, a federal environment official who reviews 
toxic-waste imports. 

Previously, almost all hazardous waste from the United States went to Ontario and Quebec. 

But those provinces recently announced tighter disposal controls by matching U.S. standards. B.C. 
did not, so shipping hazardous material there could become a trend. 

The main contaminant is pentachlorophenol, to be destroyed by treatment in British Columbia. 

But the dioxin, one of the most feared industrial chemicals, will not be treated because its 
concentration is viewed as safe under B.C. disposal standards. although the dirt would be considered 
so contaminated it would require remediation under tougher U.S. hazardous-waste rules. 

Rob Dalrymple, an official in the special-wastes unit at the B.C. Ministry of Water, Land and Air 
Protection, said the government is aware that the dioxin concentration exceeds U.S. landfill 
standards, but it approved the shipment because it meets British Columbia's rules. 
The Environmental Technology Council, a WaShington trade group for hazardous-waste-treatment 
companies, last year tried to persuade the U.S. Environmental Protection Agency to block the 
shipment. It said U.S. companies with toxic waste were trying to move dangerous material to 
provinces with lax disposal standards, such as British Columbia and Alberta, rather than pay for costly 
cleanups in the United States. 

The council said the dioxin-laced soil has levels of the chemical four to five times higher than 
permitted in the United States for landfills without treatment. 

But Mr. Dalrymple said the dioxin is less than one~2oth the level that British Columbia considers 
dangerous and therefore doesn't need to be treated. ''I'm not going to comment on others' comments 
on standards and so forth. We have standards, and this particular import and the treatment it will be 
getting here meets our requirements." 

Ms. Leppinen at Environment Canada also defended importing the waste, saying dioxin levels are 
"quite low" and that B.C. disposal standards are "quite stringent." 

The waste is being sought by Hazco Environmental Services Ltd., a Calgary company that wants to 
treat the material with pentachlorophenol~eating microbes. The process doesn't destroy dioxin, 
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however. 

A company official said that from a Canadian regulatory standpoint, the soil is laced only with 
pentachlorophenol. "But from an American point of view, they would say ... [dioxin] is there," said 
Gregory Campbell, a Hazco vice-president. 

After the pentachlorophenol is removed, the soil will be used as cover material at a landfill site near 
Richmond, B.C., he said. 
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1.0 INTRODUCTION 

This report provides the results of the third quarter 2001 groundwater sampling event, conducted 

in August 2001 as part of the Phase II remedial investigation (RI) at the Time Oil Northwest Terminal. 

This report summarizes groundwater elevation and groundwater quality data, and transmits analytical 

laboratory data packages and the associated data validation report. The third quarter 2001 event was 

conducted during implementation of a groundwater interim action in the lower water-bearing zone at 

recovery well RW-2. The status and performance sununary of the interim action during this period is 

summarized in the Groundwater Interim Action Status Report, Third Quarter 200 1 

(Landau Associates 2001 a). 

The Time Oil Northwest Terminal IS an active bulk petroleum storage and transfer facility 

currently owned and operated by Time Oil Co. (Time Oil). At the time of the third quarter 2001 event, 

Time Oil was beginning procedures for closure of the terminal in early September 2001. The facility is 

located in the industrialized Rivergate area of north Portland, Oregon (Figure I). Quarterly groundwater 

sampling has been conducted at the facility since April 1997, in accordance with the Phase [III Remedial 

Investigation/Feasibility Study (RIIFS) work plan (Landau Associates 1996). The general configuration 

and location ofthe groundwater monitoring locations at the terminal are shown on Figure 2. 

Modifications to the groundwater quality sampling and analysis requirements (Landau Associates 

1998a, 1999a, 2000a,b, 2001 b,c) were approved by the Oregon Department of Environmental Quality 

(DEQ) in letters dated May 15, 1998, May 18, 2000, and February 21,2001 (DEQ 1998, 2000a, 2001a); 

by verbal authorization to Rebekah Brooks of Landau Associates on February 12, 1999 (Landau 

Associates 1999b); and by e~mail on August 15,2000 and May 30, 2001 (DEQ 2000b, 2001b). Previous 

modifications were documented in the first quarter 2001 groundwater report (Landau Associates 200Id) 

and second quarter 2001 groundwater report (Landau Associates 200le), and will be reiterated in the first 

quarter report each year hereafter, and at the time of the modification. 

Groundwater level measurements conducted at the terminal for the third quarter 2001 event and 

for the previous quarterly events since March 1997 are provided in Appendix A, Table A~1. Analyses 

conducted during this sampling event for each sampling location are summarized in Table A-2. 

Groundwater quality data for the third quarter 2001 event are provided in Tables A~3 and A~4 for the 

shallow and deep wells, respectively. The data validation report for this data is provided in Appendix B. 

Laboratory data packages are provided in Appendix C. 

As requested by DEQ, a summary of the quarterly water quality data (detected constituents) since 

March 1997 for the shallow and deep wells is provided on computer diskette in zipped fonnat (attached). 
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These tables will continue to be updated for each quarterly event and provided either electronically or on 

computer diskette. 
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2.0 THIRD QUARTER 2001 GROUNDWATER SAMPLING EVENT 

The third quarter 2001 groundwater sampling event was conducted from August 13 through 

August 16, 2001. The quarterly event included measurement of groundwater levels at existing monitoring 

wells and well points, recovery wells, and a river gauge established on the south side of the dock 

extending into the Willamette River (Figure 2); measurement of product thickness in wells, if observed; 

and collection of groundwater quality samples. The third quarter event included sampling of all 

monitoring wells routinely included in the quarterly sampling program, as well as the monitoring wells 

that are sampled as part of the groundwater interim action (LW-13S, LW-14D, LW-17D, and LW-18D). 

This section presents a summary of the results for the groundwater level measurements and groundwater 

quality sampling, and provides an evaluation of groundwater flow and contaminant occurrence and 

trends. 

2.1 GROUNDWATER LEVEL AND PRODUCT MEASUREMENTS 

Groundwater levels were measured for the third quarter 2001 event on August 16, ZOO 1. The 

presence of product was also checked in each well. The measurement and evaluation procedures and the 

evaluation results are provided in the following sections. The groundwater measurement locations are 

shown on Figure 2. Groundwater level measurements conducted for the quarterly groundwater sampling 

events since March 1997 are provided in Table A-I. Historical (pre-Phase II RI) groundwater level 

measurements conducted from 1993 through 1996 were provided in the Phase II RI report (Landau 

Associates ZOOOd). 

For evaluation purposes, the groundwater level measurements were converted from depth-to

water readings to groundwater elevations using the survey information for each location. At locations 

where product was observed (See Section 2.1.2), the groundwater elevations Were adjusted to account for 

the presence of product using the method defined by Lenhard and Parker (1990). The groundwater 

elevations for the upper zone were then contoured using SURFER for Windows. Groundwater elevation 

contours interpreted using SURFER kriging techniques are considered approximate, and were modified 

by hand where the contours did not appear to represent hydrogeologic conditions based on the current 

conceptual model at the terminal. Groundwater elevations for the lower zone were contoured manually in 

conjunction with the evaluations conducted for determination of the capture zone for the groundwater 

interim action. Groundwater elevation contour maps for the upper and lower water-bearing zones are 

shown on Figures 3 and 4, respectively. 
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2.1.1 MEASUREMENT PROCEDURES 

Groundwater level measurements and the check for the presence of product were conducted using 

an electronic oil-water interface probe. Measurements were taken from the top of the PVC well casing at 

a marked survey point or at the north side of the casing, and recorded to the nearest 0.01 ft. 

Measurements in the Willamette River were taken from a surveyed PK nail with washer located on the 

south side of the dock. Surveyed reference elevations for each water level measurement location, 

obtained by a licensed land surveyor (ZTec Engineers, Inc; Portland, Oregon), are shown in Table A-I. 

Water level measurements for the third quarter 2001 event were obtained beginning at about 2.5 

hours after a predicted mean river stage over about a 2-hr period, based on predictions for the St. Johns 

station on the Willamette River. The timing for water level measurements was scheduled to estimate a 

mean water level elevation or elevation minimally influenced by river stage, and to reduce the time

dependent variation between wells screened in the same water-bearing zone. The timing of the water 

level measurements was based on average time lag ca1culations presented in the additional groundwater 

investigation teclmical memorandum (Landau Associates 1998b), aquifer test report (Landau Associates 

1999c), and previous quarterly measurements. 

2.1.2 PRODUCT MEASUREMENTS AND PRODUCT RECOVERY 

During the third quarter 2001 event, a trace amount of product was noted in wells Q and N, and 

0.28 ft of product was observed in wen LW-IIS. Product was first observed in well LW-llS during the 

fourth quarter 2000 event. As reported in the Fourth Quarter 2000 Groundwater Report (Landau 

Associates 2000c), a total of about 8.5 L (2.2 gallons) of product was removed from the well in 

November and December 2000. During the third quarter 2001 sampling event, 0.25 L of product was 

removed from the well during the 3-day sampling event. The presence of product in well LW-llS and 

wens located within the main tank farm area will continue to be monitored quarterly. 

2.1.3 UPPER WATER-BEARING ZONE 

Groundwater elevations measured in the shallow wells were used to estimate groundwater flow 

conditions in the upper water-bearing zone. Groundwater elevation contours for the upper zone are 

presented on Figure 3. During collection of water levels for the third quarter event, a pumping test was 

being performed at recovery well R W -1 using a vacuum-enhanced pump and, therefore, access for a 

groundwater measurement was not possible at this well. The results of this test are provided in the 

Vacuum Enhanced Pumping Test technical memorandum (Landau Associates 2001 f). 
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The groundwater elevation contours indicate that groundwater flow in the upper zone across the 

tenninal is generally to the west-southwest toward the Willamette River, with a localized shift to the 

south in an area south of the former PCP mixing area. A change in the groundwater flow pattern in the 

upper zone also appears to occur on the east property, such that the groundwater flow direction in this 

area appears to be radial away from an area at the north property boundary near LW-I03S. Groundwater 

flow patterns and direction in the upper zone do not appear to be impacted by the pumping test at RW-l 

or the pumping in the lower zone at RW-2 as part of the groundwater interim action, and vary little 

between the quarterly events. 

2.1.4 LOWER WATER-BEARING ZONE 

Groundwa~er elevations measured in the deep wells were used to estimate groundwater flow 

conditions in the lower water-bearing zone. Groundwater elevation contours for the lower zone are 

presented· on Figure 4. The contours indicate that pumping of recovery well RW -2 for groundwater 

interim action has modified groundwater flow in the lower zone in proximity to the pumping well, such 

that hydraulic capture is achieved to the west near LW-lSD and to the south near LW-lOD. Groundwater 

flow outside the RW -2 capture zone is generally toward the west to the Willamette River. 

2.2 GROUNDWATER QUALITY 

Groundwater quality samples were collected for the third quarter 2001 event on August 13 

through 15,2001. During this sampling event, thirteen upper zone wells, seventeen lower zone wells, and 

one deep sand unit well were sampled. Monitoring wells L W -9S and L W -1 OS were dry and not sampled 

as part of this event. In addition, well L W -11 S was not sampled due to the product observed in this well 

(see Section 2.1.2). Except as shown in Table A-2, all groundwater samples were analyzed for the 

following constituents: semivolatile organic compounds [SVOCs; U.S. Environmental Protection 

Agency (EPA) Method 8270]; pentachlorophenol (PCP; EPA Method 8270 SIM); volatile organic 

compounds (VOCs; EPA Method 8260); six priority pollutant metals (EPA Methods 601017000 series); 

chloride (EPA Method 325.2); total dissolved solids (TDS; EPA Method 160.1); and field parameters 

(pH, conductivity, dissolved oxygen, turbidity, and temperature). Additionally, diesel-range total 

petroleum hydrocarbon (TPH; NWTPH-D) was analyzed at twelve monitoring wells. In addition, TPH 

for gasoline and motor oil ranges (NWTPH-G and NWTPH-D extended) were analyzed in samples from 

wells B1, LW-8S, RW-l, and RW-2. Laboratory analyses were conducted by Analytical Resources, Inc. 
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(ARI; Seattle, Washington). A summary of analyses conducted for each sampling location is provided in 

Table A~2. 

Analytical results for the third quarter 2001 event are provided in Table A~3 for the upper zone 

wells and Table A~4 for the deep zone wells and deep sand unit well. The results are discussed in the 

following sections. In the summary discussions below, the listed results refer to the maximum 

concentration for a particular constituent where field duplicate results are available. Data qualifier 

definitions are included in Table A~5. 

2.2.1 GROUNDWATER SAMPLING PROCEDURES 

Groundwater samples were collected in the shallow wells using a peristaltic pump attached to 

dedicated polyethylene tubing immediately following purging. The deep wells were sampled with 

disposable bailers, except for RW~2 and the deep sand unit well (LW-12D2). Well LW-12D2 was purged 

and sampled with a Grundfos® pump. The sample from RW~2 was collected using the in~line sampling 

port from the groundwater interim action system. Wells were purged using a centrifugal purge pump. 

Purging continued until at least tlrree' casing volumes of water had been removed and specific 

conductance and temperature had stabilized or until the well purged dry. Four replicate measurements of 

field parameters (pH, conductivity, dissolved oxygen, turbidity, and temperature) were collected at each 

well during sampling. To prevent degassing during sampling for YOCs, a pumping rate was maintained 

below about 100 mllmin. All sampling was conducted in accordance with the Phase IIII RIfFS work plan 

(Landau Associates 1996) and appropriate provisions of the revised quality assurance project plan and 

project health and safety plan (Landau Associates 2001g). A more detailed description of groundwater 

sampling procedures is provided in the Phase II Rl report (Landau Associates 2000d). 

2.2.2 UPPER WATER-BEARING ZONE 

The groundwater quality results from the upper water~bearing zone indicate the following: 

• Except for low level arsenic concentrations, analytical results for wells D and L W -1 S were 
nondetect. Also, except for a low level detection of arsenic and n-propylbenzene, analytical 
results for well JI were nondetect. 

• PCP was detected at wells LW-2S and RW-I using EPA Method 8270 with concentrations of 
700 jlg/L and 410 j.1g/L, respectively. Using EPA Method 8270 SIM (for those wells 
containing nondetect concentrations using Method 8270 only), PCP was also detected at LW-
13S at a concentration of 6.9 j.1glL. 

• Naphthalene, a noncarcinogenic polycyclic aromatic hydrocarbon (P AH), was detected in 
samples from six wells (BI, LW-2S, LW-4S, LW-7S, LW-8S, and RW~l) at concentrations 
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ranging from 1.8 to 19 j.!g/L, using Method 8270. Naphthalene was detected in four of these 
wells at concentrations ranging from 7.0 to 28 I1g/L using Method 8260. 

• All other semivolatile results were reported as nondetect with the following exceptions: 
phenol (detected at wells LW-4S and RW-l at 33 and 32 j.!g/L, respectively); 4-
methylphenol (detected at wells Bland RW-l with concentrations of 54 f.!gfL and 2.1f.!g/L, 
respectively); benzoic acid (detected in well L W -4S at 5.9 f.1g/L); 2-methylnaphthalene 
(detected at three wells at concentrations ranging from 2.6 to 12 jJ.g/L); 2,4,5-trichlorophenol 
(6.9 f.1g/L at RW-l). 

• Several volatile compounds were detected in the upper zone wells including: 

Acetone (detected at three wells at concentrations ranging from 7.2M to 280 jJ.g/L; see 
Table A-5 for definition of qualifiers) 

2-Butanone (detected at four wells at concentrations from 5.6 to 160 jJ.g/L) 

Benzene (detected at four wells with concentrations from 2.0 to 230 j.!g/L) 

1,1,2,2-Tetrachloroethane (1.0 f.!g/L at L W-2S) 

Toluene (detected at three wells at concentrations ranging from 6.9 to 1,900 f.1glL) 

Chlorobenzene (10 f.l.g/L at well LW-2S) 

Ethylbenzene (detected at five wells at concentrations ranging from 11 to 150 f.1g/L) 

m-, p-, and o-Xylene (detected at five wells at total xylene concentrations ranging from 
10 to 780 j.!g/L) 

1,3,5-Trimethylbenzene and 1,2,4-trimethylbenzene (detected at six wells at individual 
concentrations ranging from 1.6 to 280 flg/L) 

Isopropylbenzene and n-propylbenzene (detected at seven wells at individual 
concentrations ranging from 1.1 to 67 flg/L) 

tert-Butylbenzene (4.7 jJ.g/L at LW-8S) 

sec-Butylbenzene (detected at four wells at concentrations ranging from 2.2 to 15 f.!glL) 

4-Isopropyltoluene (detected at three wells at concentrations ranging from 3.8 f.lg/L to 13 
f.1g/L) 

n-Butylbenzene (detected at three wells at concentrations from 2.8M to 12M f.!glL). 

• TPH gasoline range was detected at each well where analyzed (BI, LW-8S, and RW-l) at 
concentrations ranging from 3.9 to 19 mglL. 

• TPH diesel-range concentrations were detected at all of the six upper zone wells where 
analyzed. Concentrations ranged from 0.26 to 8.7 mg/L. 

• TPH motor oil range was reported at nondetect concentrations at the locations where 
analyzed (wells Bl, LW-8S, and RW-l). 

• At least one priority pollutant metal was detected in each upper zone well as follows: 
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Arsenic (detected at all wells where analyzed), at concentrations ranging from 0.001 to 
0.028 mg/L) 

Copper (detected at well Kat 0.002 mg/L and well LW-2S at 0.004 rnglL) 

Lead (detected at well LW -2S at 0.001 mglL) 

Nickel (detected at wen Kat 0.03 mglL) 

Zinc (detected at three wells at concentrations ranging from 0.007 to 0.012 mg/L). 

In summary, the analytical results from the upper .zone wells indicate that only three wells (LW-

2S, LW-13S, and RW-l) contained concentrations of PCP during the third quarter 2001 event. The 

highest concentration was observed in well LW-2S (700 flg/L by Method 8270) located within the former 

PCP mixing area. The other two wens with PCP detections are located closer to the leading edge of the 

PCP plume in the upper zone. Other semivolatile compounds were detected at low concentrations, with 

most detections at less than 19 JlglL and none exceeding 54 IlgiL (4-methylphenol at well Bl). The most 

elevated concentrations of volatile compounds (acetone; benzene; toluene; m-, p-, and o-xylene; and 

l,2,4-trimethylbenzene) were generally observed at wells Bl, LW-2S, LW-4S, and RW-l. No TPH 

fraction concentration exceeded 19 mg/L. The most elevated concentrations of metal constituents were 

generally detected in wells K (nickel) and LW-8S (arsenic). 

2.2.3 LOWER WATER-BEARING ZONE 

The groundwater quality results from the lower water-bearing zone indicate the following: 

• Except for low level metal concentrations, analytical results at wells B2, J2, L W -lD, and 
LW-9D were nondetect. LW-3D analytical results were nondetect except for low level 
arsenic and acetone concentrations. Well L W -1 OD contained only low level chrysene and 
metal concentrations. 

• PCP was detected at one lower zone well, RW-2, at a concentration of 5.0 Ilg/L using EPA 
Method 8270 SIM. 

• Naphthalene, a noncarcinogenic PAR, was detected in well RW-2 at 1.8" Jlg/L with EPA 
Method 8270 and 5.0 j..lg/L with EPA Method 8260. 

• Other sernivolatile results were reported as nondetect for lower zone wells with the following 
exceptions: 

2-Methylnaphthalene (detected at well LW-4D at 3.3 IlglL and well RW-2 at 6.5 IlglL) 

Acenaphthene (detected at well 0 at 1.3 j..lglL) 

Fluorene (detected at well 0 at 1.6 JlgIL) 

bis(2-ethylhexyl)phthalate (detected at three wells with concentrations ranging from 2.0 
to 5.4 Ilg/L ). 
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• Several volatile compounds were detected at low concentrations, including: 

Acetone (detected at five wells with concentrations ranging from 5.6 Ilg/L to 42 Ilg/L) 

2-Butanone (detected at three wells with concentrations from 5.2 to 13 !lg/L) 

Benzene (detected at well Rat 13 /-lg/L) 

Toluene (detected at wells 0 and R at 1.1 and 2.8/-lg!L, respectively) 

Ethylbenzene (detected at well RW-2 at 3.4 )..tg/L) 

m-, p-, and o-Xylene (detected at four wells, at total concentrations ranging from 1.1 to 
9.4 !lg/L) 

1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene (both compounds were detected at 
four wells at individual concentrations ranging from 1.5 to 49 Jlg/L) 

Isopropylbenzene and n-propylbenzene (at least one of the compounds was detected at 
seven wells at individual concentrations ranging fTOm 1.2 to 130 f,lg/L) 

tert-Butylbenzene (detected at four wells at concentrations ranging from l.lM to 3.2 
)..tg/L) 

sec-Butylbenzene (detected at seven wells at concentrations ranging from 1.4 to 17 f,lg/L) 

n-Butylbenzene (detected at five wells at concentrations ranging from 1.5 to 11 f,lg/L). 

• TPH diesel-range concentrations were detected at six lower zone wells at concentrations 
ranging from 0.81 to 3.4 mg/L. 

• TPH gasoline-range and motor-oil range analyses were conducted only at RW -2. Only TPH 
gasoline-range was detected at a concentration of 1.3 mg/L. 

• At least one priority pollutant metal was detected in each lower zone well tested, as follows: 

Arsenic (detected at all lower zone wells tested, ranging at concentrations from 0.006 to 
0.040 mg/L) 

Chromium (detected at four wells at concentrations from 0.013 to 0.032 mg/L) 

Copper (detected at seven lower zone wells with concentrations ranging from 0.002 to 
0.038 rng/L) 

Lead (detected at six wells at concentrations ranging from 0.001 to 0.012 rrig/L) 

Nickel (detected at four lower zone wells at concentrations ranging from 0.01 to 0.03 
mg/L). 

Zinc (detected at seven lower zone wells at concentrations ranging from 0.009 to 0.074 
mg/L). 

In summary, the analytical results from the lower zone wells indicate that PCP was detected only 

in well RW-2 (5.0 ~g/L by EPA Method 8270 SIM) during the third quarter 2001 event. Naphthalene 
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was also only detected in well RW-2 at a concentration of 1.8 ~g/L with EPA Method 8270 and 5.0 J.lgfL 

with EPA Method 8260. Concentrations of all other detected semivolatile compounds did not exceed 6.5 

jJ.g1L Elevated concentrations of most detected volatile compounds were observed in wells G 1 A and 

LW-4D, with none exceeding 130 ~gfL. No TPH fraction concentration exceeded 3.4 mg/L. The most 

elevated concentrations of metals were detected in wells GIA, LW-4D, LW-9D, LW-lOD, LW-IID and 

LW-12Dl. 

2.2.4 DEEP SAND UNIT 

Well L W -12D2 is the only well currently installed in the deep sand unit underlying the lower 

water-bearing zone. Arsenic at 0.024 mg/L was the only detection for LW-12D2 during the third quarter 

groundwater sampling event. 

2.2.5 WATER LEVEL AND CONTAMINANT TRENDS 

Water levels and concentrations of selected constituents were evaluated by generating time versus 

groundwater elevation and time versus concentration plots for the period of time covered by the Phase II 

Rl quarterly events (March 1997 through the current quarterly event). Plots of PCP concentrations 

(maximum concentration of EPA Methods 8270 and 8040) versus time for selected upper zone wells 

(LW-2S, -4S, -l1S, -13S, and RW-l), selected lower zone wells (LW-4D, -lID, and RW-2), and nested 

wells (L W -4S and -4D) are provided on Figures 5 through 7. Plots of groundwater elevations and PCP 

concentrations for upper zone wells LW-2S, LW-4S, and LW-llS are shown on Figures 8 through 10. 

Figure II shows groundwater elevations and PCP concentrations at lower zone well LW-4D plotted with 

Willamette River stage. 

As shown on Figure 5, PCP concentrations in the selected upper zone wells show variable 

concentration patterns over time (note the logarithmic scale), as discussed in previous quarterly reports. 

However, except for well LW-13S, PCP concentration trends approximately over the last year continue to 

be downward. At well LW-13S, located at the downgradient edge of the PCP plume in the upper zone, 

PCP concentrations have risen slightly since its installation in May 2000. This increase could be related 

to the slight down gradient migration of the upper zone PCP plume, or variability within the analytical 

method. 

As shown on Figure 6 (note the logarithmic scale), PCP concentrations in the lower zone have 

also generally decreased over time, particularly over the last year since startup of the groundwater interim 

action at recovery well RW -2. The slight increase at well L W -2S for the last quarter is probably within 

the range of analytical variability. As in previous quarters, current PCP concentrations at selected lower 
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zone well locations where PCP has historically been detected are generally less than those concentrations 

in the upper zone at the same location or in proximity to that location. The PCP concentration patterns at 

nested wells L W -4S and -4D (Figure 7) indicate that contamination observed in the lower zone at this 

location does not appear to have originated from the upper zone at the same location. The shift in 

maximum concentration at these locations from LW-4D between April 1997 and May 1999 to LW-4S 

since then may be a reflection of the shift in containment migration patterns between the upper and lower 

zone. 

Figures 8, 9, and 10 show that fluctuations in groundwater elevations in the upper zone reflect 

typical seasonal variability with seasonal lows during the fall months (October-November) and seasonal 

highs during the winter and early spring months (January-March) since monitoring began in March 1997. 

The historically low groundwater levels, which began in about September 2000, continued for a fourth 

quarter, with groundwater elevations at the lowest levels since monitoring began. Figures 8 and 10 show 

PCP concentrations in the upper zone moderately following the water levels in that zone over time in 

wells LW-2S and LW-llS; however, Figure 9 indicates that no correlation is apparent between the two in 

the upper zone at well LW-4S. Additionally, the presence of product at well LW-IIS in November

December 2000 and this quarter, appears to be related to the historically low water levels at these times 

and the consequent release of residual product from soil previously under saturated conditions. In the 

lower zone, groundwater levels trend similarly with seasonal fluctuations in the Willamette River, as 

shown by the plot of groundwater elevations at LW-4D with river stage on Figure 11; however, there 

appears to be no correlation between PCP concentrations and groundwater elevations at this location. 

Contaminant and groundwater level trends will continue to be evaluated and updated for future 

quarterly events. 
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3.0 FUTURE GROUNDWATER TASKS 

The fourth quarter 2001 groundwater sampling event was conducted November 27-29, 2001. The 

groundwater analytical program for the fourth quarter 2001 included continuation of monitoring at wells 

LW-13S, LW-14D, LW-17D, and LW-18D during implementation of the groundwater interim action at 

RW-2. The results of the fourth quarter 2001 event will be provided in the Fourth Quarter 2001 

Groundwater Report, 
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4.0 USE OF THIS REPORT 

This quarterly report has been prepared by Landau Associates for the exclusive use of Time Oil 

Co. for specific application to the Northwest Terminal. Services for this project were conducted in 

accordance with the Environmental Services Contract between Time Oil Co. and Landau Associates, Inc. 

Landau Associates has performed our services in accordance with generally accepted engineering and 

consulting standards for environmental work in effect at the time and locality services were performed. 

The reuse of information, conclusions, and recommendations provided herein by Time Oil Co. or others 

in connection with any site other than the Northwest Terminal without Landau Associates written 

permission shall be at the sole risk of Time Oil Co. and without liability to Landau Associates. 

This document was prepared under the supervision and direction of the following key staff. 
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Rebekah Brooks 
Senior Hydrogeologist 

And 
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Senior Staff Engineer 
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TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation lNAPl 
Well Date Time Elevation (ft) (a) (ft) (b) (N) (e) Thickness (ft) NOTES 

.s.balkl~ 
B' 03125197 
B' 03131197 
B' 
8 ' 
8' 
8 ' 
8' 
8 • 
8 • 

8 ' 
B' 
B' 
B' 
B' 
B' 
B' 
B' 
8' 
B' 

81 
81 
Bl 
81 
81 
B1 

B1 
81 

Bl 
Bl 
Bl 
81 
B1 
Bl 
81 

81 
81 
81 
81 

C' 
C· 
C· 
C' 
C· 
C· 
C' 
C' 
C' 
C· 
C' 
C' 
C' 
C' 
C' 
C· 
C· 
C· 
C· 

o 
o 
o 

07116/97 08:30 

10/21197 16:35 

01127198 12:15 
05118198 17:56 
08/17/98 11 :02 
11/13/98 10:24 

02116199 13:36 

05/18199 15:52 
09/21199 12:21 

12106199 14:37 
02116100 10;57 
05/23/00 17 :31 
08/29/00 14: 23 
11/09/00 13:31 
02112101 15:25 

06104/01 12:49 
08/16101 11:54 

03/25/97 10:48 
03131/97 

07/16/97 07:49 
10121/97 16:33 

01/27/98 12:10 

05118/98 17:55 
08/17/98 11:04 

11/13/98 10:21 

02116199 13:33 
05/18/99 15:51 

09121/99 12:19 

12106199 14:38 

02116/00 10:55 
05/23/00 17:32 

08129/00 14:22 

11/09/00 13:30 

02112101 15:26 
06/04/01 12:50 

08/16/01 11 :55 

03/25/97 12:32 

03/31197 11 :38 
07/16/97 08:47 

10121197 15:15 
01/27/98 13:41 
05/18/98 18:08 

08/17/98 11:11 

11/13198 10:36 

02116/99 13:58 
05/18/99 18:04 

09/21/99 12:44 

12106199 14:50 

02116/00 09: 51 
05/23fOO 17:55 

08/29/00 14:33 

11109/00 13:47 

02112101 15:08 
06104/01 13:25 

08/16/01 12:11 

03125197 12:25 

03131197 11:31 
07/16197 08:35 

29.04 
29,Q4 
29,04 
29,04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 

29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29,74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 
29.74 

28.89 
28.89 
28.89 
28,89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 
28.89 

30.04 
30.04 
30.04 

NM 
NM 

11.02 
13.39 
11.53 
12.51 
14.40 
14.38 
9.69 

11.72 
15.18 
1300 
11.84 
13.22 
15.32 
15.29 
13.68 
14.18 
15.BO 

11.01 
13.56 
11,(',8 

12.76 
14.15 
15.05 
9.59 
11.79 
14.63 
14.25 
12.20 
13.25 
14.93 
15.56 
1519 
15.06 
15.72 

5.56 
6.16 
8.28 

10.00 
7.98 
9.54 
dry 

10.36 
5.91 
7.90 
dry 

9.82 
8.78 
dry 
dry 

9.94 

dry 
dry 
dry 

8.32 
8.66 
10.45 

18.02 
15.65 
17.51 
16.53 
14.64 

14.66 
19.35 
17.32 
13.86 
16.D4 
17.20 
15.82 
13,72 
13.75 
15.36 
14.86 
13.24 

1873 
16.18 
18.06 
16.98 
15.59 
14.69 
20.15 
17.95 
15.11 
15.49 
17.54 
16.49 
14.81 
14.18 
14.55 
14.68 
14.02 

23.33 
22,73 
20.61 
18.89 
20.91 
19.35 

18.53 
22.98 
20.99 

20.11 

18.95 

2U2 
21.38 
19.59 

s: IsheetsltimeoillwaterlviIGWL-ALUhruB.Ql Quarterly Event 1/30/02 

NM 
NM 

Couldn't remove cap 
Couldn't remove cap 

Couldn't remove cap 
Couldn't remove cap 

Water in endeap 

Dry? 
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TABLE A-1 Page 2 of 15 

SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

Reference DTW Gw Elevation LNAPL 
Well Date Time Elevation (It) (a) (ft) (b) (ft}(c) Thickness (It) NOTES 

0 10/21/97 17:10 30.04 13.27 16.77 
0 01127/98 13:31 30.04 10.72 19.32 
0 05/18/98 17:36 30.04 12.23 17.81 
D 08/17/98 10:57 30.04 13.83 16.21 
0 11/13/98 09:05 30.04 15.01 15.03 
D 02116199 13:45 3004 8.50 21.54 
D 05/18/99 15:59 30.04 11.00 19.04 
0 09/21/99 12:37 30.04 14.41 15.63 
D 12106199 14:46 30,04 14.04 16.00 
0 02116100 09:55 30.04 11.50 18.54 
0 05/23100 12:56 30.04 12.74 17..30 
0 08/29/00 14:35 30.04 14.70 15.34 
0 11109100 13:43 30.04 15.49 14.55 
0 02112101 15:12 30.04 14.99 15.05 
0 06/04/01 12:35 30.04 14.95 15.09 
0 08/16/01 11:46 30.04 15.64 14.40 

F· 08/18/98 08:10 NA 14.77 NlA 

G' 03125/97 11:57 30.24 14.49 15.75 
G' 03131/97 09:13 30.24 14.01 1623 
G' 07/16/97 07:37 30.24 14.30 1594 
G' 10121/97 16:20 30.24 dry 
G' 01/27/98 11:49 30.24 dry 
G' 05118/98 17:30 30.24 dry 
G' 08117/98 11:06 30.24 dry 
G' 11/13/98 09:53 30.24 dry 
G' 02116/99 13:14 30.24 dry 
G' 05/18/99 14:50 30.24 dry 
G' 09/21199 11:30 30.24 dry 
G' 12106199 14:07 30.24 dry 
G' 02116/00 10:19 30.24 dry 
G' 05123100 16:33 30.24 dry 
G' 08129100 13:18 30.24 dry 
G' 11/09/00 12:30 30.24 dry 
G' 02112101 16:02 3024 dry 
G' 06/04/01 11 :41 3024 dry 
G' 08/16/01 10:50 3024 dry 

H 03131/97 11 :51 27.08 5.42 21.66 
H 07116/97 08:44 27.08 7.29 19J9 
H 10/21/97 17:45 27.08 10.08 1700 
H 01127/98 13:45 27.08 7.56 19.52 
H 05/18198 17:50 27.08 9.06 lB.02 
H 08/17198 09:15 27.08 10.68 16.40 
H 11/13/98 10:54 27.08 11.84 15.24 
H 02116199 13:50 27.08 5.35 21.73 
H 05/18199 15:41 27.08 7.78 1!?30 
H 09121/99 12:15 27.08 11.23 15.85 
H 12106/99 15:13 27.08 10.91 16.17 
H 02116/00 10:52 27.08 8.28 18.80 
H 05/23/00 17:20 27.08 9A8 17.60 
H 08/29/00 14:06 27.08 11.55 15.53 
H 11109100 13:23 27.08 12.34 1474 
H 02112101 15:36 27.08 11.88 15.20 
H 06/04/01 12:27 27.08 11.81 1527 
H 08/16/01 11 :41 27.08 12.57 14.51 

J1 03/25/97 12:15 29.70 8.78 2092 Orangelbrown algae 
Jl 03/31197 11:19 29.70 9.02 20.68 
J1 07/16/97 08:22 29.70 10.49 1><.21 
Jl 1012l19! 16:58 29.70 13.10 16.60 
Jl 01/27198 13:15 29.70 11.03 18.67 
Jl 05/18198 18:01 29.70 12.27 17,4.3 

s: Isheetsltimeoil\waterlvflGWL.ALLthruB-Ol Quarterly Even! 1/30102 DRAFT 
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Well 

J1 
J1 

J1 

J1 
J1 
J1 
J1 
J1 
J1 
J1 
J1 

J1 

J1 

K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

L 

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

L 
L 
L 
L 
L 
L 
l 
l 

N 
N 
N 
N 
N 
N 
N 
N 
N 

N 

TABLE A~1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 . AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation lNAPL 
Date Time Elevation (ft) (a) (ft) (b) (ft) (e) Thickness (ft) NOTES 

08/17/98 11:00 

11/13/9B 10:30 

02116199 13:37 
05/18/99 15A6 
09/21199 12:28 

12106199 15:07 
02116100 11 :05 

05123100 17.27 

08/29100 1414 

11/09/00 13:25 
02112101 15:22 
06104/01 12:39 

08116/01 11 :52 

03125/97 12:08 
03131/97 09:32 
07116197 08:00 

10121/97 16:45 
01127/98 12:37 
05118/98 17:52 
08/17198 10:50 

11113/98 10'14 
02116199 13:55 
05/18/99 15:30 
09121199 12:08 
12106199 14:32 
02116/00 10A8 
05/23/00 17:12 
08/29100 13: 56 
11109100 13:16 

02112101 15:41 

06/04/01 12:20 
08116101 11 :35 

03/25197 12:35 
03/31/97 11 AD 
07/16/97 08:49 
10/21/97 15:18 

01127198 13:39 
05118198 18:07 

08/17198 11:10 
11/13/98 10:35 
02l16f99 13:57 

05/18/99 16:03 
09/21/99 12:43 
12106199 14:49 
02116/00 09:49 
05/23/00 17:54 

08/29/00 1432 
11109100 13:46 

02112101 15:07 
08/04/01 13:24 

08116/01 12:10 

03125197 11:48 
03/31/97 08:59 
07116197 07:20 
10/21/97 16:09 
10123/97 17:20 
01/27198 11:13 
05118198 17:20 
08/17198 10:40 
11/13198 09:48 
02116/99 12:55 

29.70 

29.70 

29.70 

29.70 
29.70 
29,70 

29.70 

29.70 

29.70 

29.70 
29.70 
29.70 
29.70 

29.42 

29.42 
29.42 

29.42 

29.42 
29.42 

29.42 
29.42 
29.42 
29.42 
29.42 
29.42 

29.42 

29.42 
29.42 

29.42 
29.42 

29.42 
29.42 

28.10 

28.10 

28.10 
28.10 

28.10 

28.10 
28.10 

28.10 
28.10 

28.10 
28,10 

28.10 

28.10 

28,10 
28,10 

28.10 

28.10 

28.10 
28.10 

31.40 

31.40 

31.40 

31.40 
31,40 

31.40 

31.40 
31.40 
31.40 
31,40 

13.78 

14.77 

8.91 
11.19 

14,36 

13.95 
11.87 

12.78 

14,58 

15.30 

14.87 

14,83 

15,48 

8.20 
8,46 

10,03 

12.71 

10.48 
11.77 

13.34 

14.30 
8,41 

10,68 

13.91 

13.44 
11.15 

12.25 

14.16 

14.84 

14.35 
1422 

15.12 

4.98 

5.24 

7.50 
9.55 
6,45 

9.21 
11.59 

13.02 
4.78 

7.62 
12,30 

9.51 

7.13 

9.11 
12,66 
13.56 
13.04 

12.78 
13.66 

14.05 

14,26 

16.03 

16.46 
16,48 
15,01 

16.39 
17.16 
17.83 

14.09 

15.92 

14.93 

20.79 

16.51 
15,34 

15.75 

18.03 

16.92 

15.12 

14.40 

14.83 
14,87 
14.22 

21.22 
20,96 

19.39 

16.71 
18.96 
17.65 

18.08 
15.12 

21.01 
18,74 

15.51 

15.98 
18.27 

17.17 

15.26 
14.58 
15.07 

15.20 
14,30 

23.12 

22.86 
20.60 
18.55 

21.65 
18.89 
16.51 
15,08 
23,32 

20.48 
15,80 
18,59 

20.97 
18.99 
15.44 
14.54 

15.06 

15.32 
14,44 

17.35 
17,14 
16,33 

14.94 
1492 
16.41 
15.06 

14.26 
13.58 
17,53 

1.20 

0.D2 
0.06 
0.02 

om 
0.27 

Hydrocarbon odor, product 

Light browrl color; thick coating on probe 

No product. strong petroleum odor 
No product. strong petroleum odor 

Thirl coat of thick product 

Strong petroleum odor 

$: Isheets\timeoil\waterlv!\GWL-ALUhru8..Ql Quarterly Event 1/30102 
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Well 

N 
N 
N 
N 

N 
N 
N 

N 
N 
N 

p 

P 
P 
P 
P 
P 
p 

P 
P 
p 
p 
p 
p 
p 

p 
p 
p 
p 

p 
p 

o 
o 
o 
o 
o 
Q 
Q 
Q 
Q 
Q 

Q 
Q 
Q 
o 
o 
Q 
Q 

Q 
Q 
Q 

lW1S 
LW1S 
LW1S 
LW1S 

LW1S 
LW1S 
LW1S 
LW1S 
LWIS 
LWIS 
LW1S 

TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference OTW 

Date Time Elevation (It) (a) (It) (b) 

05/18/99 14:47 
09/21/99 11 :23 
12106199 14:00 

02116fOO 10:10 
OS/23100 16:24 
08129100 13:07 
11/09100 12:26 
02112101 15:49 
06104101 11 :31 
08116101 10:29 

03125197 11 ;45 
03131/97 08:55 
07116197 07:15 
10/21f9? 16:05 
10123[97 17:25 
01127198 11 :09 
05118198 17:18 
08/17198 10:37 
11[13198 09:46 
02f16199 12:52 
0511e/99 14:43 
09121199 11 : 20 
12106/99 13:55 
02116/00 10:08 
05123/00 16:21 
08129(00 13:04 
11109100 12:24 
02112101 15:46 
06104101 11 :27 
08(16(01 10:28 

03125197 11:42 
03131197 08:52 
0?116/97 07:10 
10/21197 16:04 
10/23/97 1729 
01127/98 11 :05 
05118/98 17:18 
08fl7f98 10:35 
11113198 09:44 
02116199 12:49 

05118199 14:40 
09121199 11:17 
12106199 13:53 
02116/00 10:06 
05123100 16:19 
08129100 13:01 
11109/00 12:23 
02112101 15:45 
06/04101 11: 25 
08/16101 10:26 

03131197 11:12 
07116197 08:15 
10121/97 16:53 
01127/98 13:00 
05118f98 17:40 
08117198 10:54 
11/13/98 10:02 
02116199 13:24 
05/18199 15:38 
09/21199 12:10 
12106199 14:33 

31.40 
31.40 
31.40 
31.40 
31.40 
3140 
31.40 
31.40 
31.40 
31.40 

29.96 
29.96 
29.96 
29.96 
29.96 
29.96 
29.96 
29.96 
29,96 
29.96 
29.96 
29.96 
29.96 
29.96 
29.96 
29.96 
2996 
29.96 
29.96 
29.96 

30.36 
30.36 
30.36 
30.36 

30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 
30.36 

27.96 
27.96 
27.96 
27.96 
27.96 
27.96 
27.96 
27.96 
27.96 
2796 
27.96 

15.79 
17.39 
16.57 

15.69 
16.42 

17.61 
18.23 
17.64 
17.56 
18.06 

12.88 
12.94 
14.02 
15.23 
15.21 
13.87 
13.08 
15.82 
16.63 
12.91 
14.68 
16.06 
15.41 
14.51 

15.15 
16.26 
16.98 

16.31 
16.26 
16.75 

13.55 
13.54 

14.55 
15.70 
15.69 
14.48 
15.58 
16.27 
17.01 
13.61 
15.13 
16.51 
15.88 
15.02 
15.64 
16.69 
17.50 
16.71 
16.66 
17.15 

6.65 
8.34 
11.02 
8.75 
9.15 
11.67 
12.76 
6.60 
8.92 
12.20 
11.86 

GW Elevation 
(It) (e) 

15,64 

14.02 
14.83 
15.71 
14,98 

13.79 
13.19 
13.76 
13.82 
13.32 

17.08 
17.02 

16.08 
14.73 
14.75 
16.09 
16,88 

14.15 
13.37 
17.10 
15.38 
13.89 
14.55 
15.45 
14.81 
13.71 
13.00 
13.65 
13.70 
13.21 

16.81 
16.82 
15.83 
14.66 
14.67 
15.88 
14.78 
14.09 
13.36 
16.76 
15.23 
13.85 

14.48 
15.34 
14.72 
13.67 
12,86 
13.65 

13.70 
13,21 

21.31 
19.62 
16.94 
19.21 
18.81 
16.29 
15.20 
21.36 
19.04 
15.76 
16.10 

lNAPL 
Thickness (It) NOTES 

0.04 
0.01 

0.03 

0.17 

0.01 
0.05 
0.06 

0.13 
0.01 

0.01 
0.D3 

0.02 

0.01 
0.01 

Strong petroleum odor. no product 

No product 
T race product 

Hydrocarbon odor, product 
Light coating on probe; light brown color 
No product. strong petroleum odor 
No product - strong petroleum odor 

Trace of product on probe 
Sheen on probe. strong petroleum odor 
Strong gasoline odor 
Strong petroleum odor 

Trace of product on surface 

Trace product 
No product 

Hydrocarbon odor 
Light coating on probe; light brown color 
No product - strong petrOleum odor 
No product. strong petroleum odor 

Slight sheen on probe; no product. strong petroleum odor 
Strong gasoline odor 
Strong petroleum odor 
Strong odor when cap removed 

Film of product 
Strong petroleum odor, no product 

Trace of prodllct 

No product 
Trace product 

Page 4 of 15 
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WeI! 

LW1S 

LW1S 

LW1S 

LW1S 

LW1S 

LW1S 

LW1S 

LW2S 

LW2S 
LW2S 

LW2S 

LW2S 

LW2S 

LW2S 

LW2S 

LW2S 

LW2S 

LWzS 

LW2S 
LW2S 

lWZS 

LW2S 

LW2S 

LW2S 
lW2S 

LWzS 

LW4S 
LW4S 

LW4S 
LW4S 

LW4S 
LW4S 

LW4S 

LW4S 

LW4S 
LW4S 

LW4S 

LW4S 
LW4S 

LW4S 
LW4S 

LW4S 

LW4S 
LW4$ 

LW5S 
LW5S 

LW5S 

LW5S 

LW5S 
LW5S 

LW5S 

LW5S 

LW5S 

lW5S 

LW5S 

LW5S 
LW5S 

LW5S 
LW5S 

LW5S 
LW5S 

TABLE A·1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Refererlce DTW GW Elevation lNAPL 
Date Time Elevaliorl (ft) (a) (ft) (b) (ft) (c) Thickness (ft) NOTES 

02116/00 
05/23100 
08129/00 

10:50 

17:18 

13:58 

11109/00 13:17 
02112101 15:33 

06/04/01 12: 24 

08116101 11:37 

03/25197 1 2:22 

03/31/97 11 :27 

07/16/97 08:33 
10121/97 17:04 
01/27198 13:25 
05/18198 18:02 
08117198 10:56 
11/13/98 10:32 
02116199 13:42 

05118199 15:45 

09121199 12:34 
12106199 15; 11 
02116/00 10:38 

05/23/00 17:24 
08/29/00 14:12 
11/09/00 13:04 
02112101 15:30 

06/04/01 12:34 
08116/01 11:45 

03/31197 09:20 
07/16197 07:40 

10/21197 16:25 
01127198 12:00 

05118198 17:32 
08/17/98 11 ;07 

11113198 09:56 

02116199 13:16 
05/18199 15:03 
09121199 11 :44 

12106/99 14:19 
02116/00 10:31 
05f23/00 16:55 
08f29fOO 13:39 
11109100 12:53 

02112101 16:38 
06/04101 12:08 
08f16101 11:14 

03f25/97 12:29 
03/31/97 11:35 
07/16/97 08:53 
10/21197 15;16 

01/27/98 13:36 
05/18198 18:05 
08/17/98 11 :09 

11/13/98 10:38 
02116/99 13:16 
05/18/99 16:01 
09/21/99 12:40 
12/06199 14:47 

02116100 09:56 
05/23100 17:51 
08129/00 14:37 
11109/00 13:45 
02112101 15:13 

27.96 
27.96 
27.96 

27.96 

27.96 

27.96 
27.96 

29.56 
29.56 
29.56 
29.56 

29.56 
29.56 
29.56 
29.56 

29.56 
29.56 
29.56 
29.56 
29.56 
29.56 
29.56 

29.56 
29.56 
29.56 

29.56 

30.26 

30.26 
30.26 

30.26 
30.26 

30.26 
30.26 
30.26 

30.26 

30.26 
30.26 

30.26 
30.26 

30.26 
30.26 
30.26 
30.26 
30.26 

30.79 
30.79 
30.79 

30.79 
30.79 
30.79 
30.79 

30.79 

30.79 
30.79 
30.79 

30.79 
30.79 
30.79 
30.79 
30.79 

30.79 

9.42 
10.52 
12.51 
13.26 
12.82 
12.77 
13.45 

8.06 
8.34 
10.05 

12.77 

10.39 
11.78 
13.38 

14.47 
8.27 
10.63 
13.95 

13.54 
11.08 
12.29 

14.23 

15.00 

14.52 

14.46 
15.16 

12.77 

14.66 
16.88 
15.13 

16.08 

17.30 

17.96 
13.10 
15.43 
17.61 
17.08 

15.84 

16.71 
17.78 
18.17 
17.08 

17.81 
18.39 

10.57 
10.84 

12.29 
15.00 

12.90 
14.19 
15.54 

16.55 
10.59 
13.12 
16.00 

15.64 

13.54 

14.80 
16.35 
16.98 
16.51 

18.54 
17.44 
15.45 

14.70 

15.14 

15.19 
14.51 

21.50 

21.22 
19.51 

16.79 
19.17 
17.78 
16.18 

15.09 
21.29 

18.93 

15.61 
16.02 

18.48 
17.27 

15.33 

14.56 
15.04 
15.10 

14.40 

17.49 

15.60 
13.38 

15.13 
14.18 
12.96 
12.30 

17.16 
14.83 

12.65 
13.18 
14.42 
13.55 

12.48 

12.09 

13.18 
12.45 

11.87 

20.22 
19.95 

18.50 

15.79 

17.89 
16.60 

15.25 

14.24 
20,20 

17.67 
14.79 
15.15 

1725 
15.99 

14.44 

13.81 
14.28 

s: \sheets\timeoi!\waterM\GWL~ALLthru8-01 Quarterly Event 1130102 

Page 5 of 15 

DRAFT 

BZT0104(e)016316 
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SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERL Y SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (ft) (a) (ft) (b) (tt) (c) Thickness (tt) NOTES 

lW5S 06104101 13:23 30.79 16,43 14.36 
lW5S 08116101 12;07 30.79 17.03 13.76 

LW7S 03131197 11:05 28.10 6.75 21.35 
LW7S 07116197 08:05 28.10 8.62 19.48 
LW7S 10121197 16;45 28.10 11.26 16.84 
LW7S 01/27198 12:47 28.10 8.85 19.25 
LW7S 05118198 17:48 28.10 10.34 17.76 
LW7S 08117198 10:48 28.10 11.85 16.25 
LW7S 11113198 10:12 28.10 12.90 15.20 Strong gasoline odor 
LW7S 02116/99 13:53 28.10 6.81 21.29 
LW7S 05118/99 15:23 28.10 9.14 18.96 
LW7S 09/21/99 12:03 28.10 12.37 15.73 
LW7S 12106199 14:27 28.10 12.00 16.10 
LW7S 02116100 10:46 28.10 9.60 18.50 
LW7S 05/23/00 17:09 28.10 10.70 17.40 
lW7S 08/29/00 13:53 28.10 12.64 15.46 
lW7S 11/09100 13:14 28.10 13.36 14.74 
lW7S 02112101 15:39 28.10 12.94 15.16 
LW7S 06/04/01 12:17 28.10 12.87 15.23 
LW7S 08/16/01 11:33 28.10 13.58 14.52 

LW8S 05/18199 14:55 31.28 14.84 16.44 
LW8S 09/21/99 12:24 31.28 16.94 14.34 
LW8S 12106199 14:40 31.28 16.63 14.65 
LW8S 02116/00 10:16 31.28 15.18 16.10 
LW8S 05/23100 17:42 31.28 15.88 15.40 
LW8S 08129100 14;26 31.28 17.06 14.22 
LW8S 11/09100 13:32 31.28 17,55 13.73 
LW8S 02112101 15:58 31.28 17,24 14.04 
LW8S 06104101 13:05 31,28 17.14 14.14 
LW8S 08116101 12:00 31.28 17,70 13.58 

LW9S 05118199 14:57 31.04 19,58 11.46 Water level appears to be more representative of lower zone 
lW9S 09121199 11:36 31.04 dry 
lW9S 12106/99 14:13 31.04 19.64 Water in endC3p 
LW9S 02116100 10:24 31.04 19.59 Water in endC3p 
LW9S 05123/00 16:39 31.04 dry 
LW9S 08129/00 13:28 31.04 dry 
LW9S 11109/00 12:42 31.04 dry 
LW9S 02112101 16:12 31.04 dry 
LW9S 06/04/01 11:50 31.04 dry 
LW9S 08116101 11 :01 31.04 dry 

LW10S 05118199 14:59 30.75 17.24 1351 
LWlOS 09121/99 11:38 30.75 19,13 11.62 
LW10S 12106199 14:14 30.75 18.54 12.21 
LW10S 02116100 10:26 30.75 17.62 13.13 
LW10S 05/23100 16:41 30.75 18.25 12.50 
LW1QS 08129100 13:30 30.75 dry 
LWlOS 11109100 12:45 30.75 dry 
LW10S 02112101 16:14 30.75 dry 
LW10S 08/04101 11:53 30.75 dry 
LW10S 08116/01 11:03 30.75 dry 

LWllS 05118199 15:10 29.10 11.47 17.63 
LW11S 09121/99 11:51 29.10 14.23 14.87 
LW11S 12106199 15:05 29.10 14.00 15.10 
LW11S 02116/00 11:01 29.10 11.94 17,16 
lW11S 05123/00 11:01 29.10 13.01 16.09 
LW11S 08129/00 14:55 29.10 14.51 1459 
lWI1S 11/09100 13:36 29.10 15.4B 13.92 0.37 First occurrence of product in wei! 
l.Wl1S 02112101 15:18 29.10 14.62 14.48 No product 
LWllS 06104101 13:12 29.10 14.65 14.45 

s: \sheets\limeoil\waterlvl\GWL·ALlthru6-01 Quarterly Event 1130102 DRAFT 
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Well 

lWl1S 

LW13S 
LW13S 
lW13S 
LW13S 
lW13S 
lW13S 

LW101S 
LW101S 
lWl01S 
lW101S 
LW101S 
LW101S 
LW101S 
LW101S 
LW101S 
lWl01S 
lWl01S 
LW101S 
LW101S 
LW101S 
lWtolS 
lW101S 
LWto1S 
LW101S 

LWlo2S 
lW102S 
lWl02S 
lWl02S 
LWl02S 
LWl02S 
LW102S 
LW102S 
lWl02S 
LW102S 
lWl02S 
LWto2S 
LW102S 
LW102S 
LW102S 
LWl02S 
LW102S 
LW102S 

LW103S 
LWl03S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LWlo3S 
LW103S 

TABLE A~1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 . AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DTW LNAPL 
Date Time Elevation (tt) (a) (tt) (b) 

GW Elevation 

(It) (c) Thickness (ft) NOTES 

08116/01 11:24 

OSI23100 16:S1 
08129roO 13:37 
11/09[00 12:51 
02112101 16:30 
06/04/01 12:06 

08116101 11 :13 

03131197 09:54 
07116/97 09:01 

10121/97 18:01 
01/27198 14:15 
oSI18198 18:18 
08/17/98 11:21 
11/13/98 10:48 
02116199 14: 11 
05/18/99 16:17 
09121/99 12:S4 
121oB/99 14:58 
02116/00 09:44 
05123/00 18:06 
08/29/00 14:47 
11/09/00 13;56 

02112101 15:02 
06/04/01 13:35 
08/16/01 12:20 

03/31/97 10:01 
07/16/97 09:09 
10121/97 17:S9 
01127198 14:07 
05/18/98 18:15 
08/17198 11:18 
11/13/98 10:45 
02116199 14:08 
05/18/99 16:12 
09/21/99 12:52 
12106199 14:56 
02116/00 09:41 
OSf23/00 18:03 
08f29{00 14:45 
11/09100 13:53 
02112101 15:00 
06/04101 13:32 
OBI16101 12:17 

03/31197 09:50 
07/16/97 08:S9 
10/21/97 18:03 
01/27/98 14:20 
05/18/98 18:21 
08/17198 11 :24 
11/13/98 10:51 
02116199 14:14 

05/18/99 16:20 
09/21/99 12:57 

12106199 15:00 
02116/00 09:46 
05/23/00 18: 10 
08129/00 14:S0 
11109100 13:5S 
02112101 15:04 
06/04/01 13:37 

29.10 

30.17 
30.17 
30.17 
30.17 
30.17 
30.17 

29.41 
29.41 
29.41 
29.41 
29.41 
29.41 
29.41 
29.41 
29.41 
29.41 
2941 
2941 
29.41 
29.41 
29.41 
29.41 
29.41 
29.41 

25.77 
25.77 
2S.77 
25.77 
25.77 
25.77 
25.77 
25.77 
25.77 
2S.77 
25.77 
25.77 
25.77 
25.77 
25.77 
2S.77 
25.77 
2S.77 

29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 
29.07 

1S46 

17.23 
18.27 
18.75 
18.26 
18.30 
18.81 

4.S1 
6.81 
7.28 

4.10 
6.68 
8.14 
8.61 
3.21 
6.00 
8.60 
6.98 
4.96 
6.83 
8.67 
9.39 

8.02 
8.40 
9,44 

1.86 
3.91 
4.03 
1.26 
3.57 
4.88 
5.14 
045 
3.24 

5.33 
3.67 
1.91 
3.72 
5.40 
5.94 
4.52 
4.93 
5.96 

5.50 
6.93 
7.08 
5.11 
6.57 
7.80 
7.91 
4.54 
6.20 
8.30 
6.60 
5.50 
6.64 
8.41 
8.78 
7.39 
7.83 

13.86 

12.94 
11.90 
11.42 
11.91 
11.87 

11.36 

24.90 
22.60 
22.13 
25.31 
22.73 
21.27 
20.80 
26.20 
23.41 
20.81 

22.43 
24,45 
22.58 
20.74 
20.02 
21.39 
21.01 
19.97 

23.91 
21.86 
21.74 
24.51 
22.20 
20.89 
20.63 
25.32 
22.53 
20.44 
22.10 
23.86 
22.05 
20.37 
19.83 
21.25 
20.84 

19.81 

23.57 
22.14 
21.99 
23.96 
22.50 
21.27 
21.16 
24.53 
22.87 
20.77 
22.47 
23.57 
22.43 
20.66 
20.29 
21.68 
21.24 

0.28 

s: \shee!s\!imeoi1lwaterlvIIGWL·ALlthl1,l8.()l Quarterly Event 1/30/02 
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Well 

LW103S 

LW104S 
LW104S 
LW104S 
LWt04S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 

TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Date Time Elevation (tt) (a) (tt) (b) (tt) (c) Thickness (tt) NOTES 

08/16/01 12:23 

03/31/97 10:06 

07/16/97 08:54 

10/21197 16:22 
01127/98 14:00 

05/18/98 18: 11 
08/17/98 11:15 
11113198 10:41 
02116/99 14:03 

05/18/99 16:08 

09/21/99 12:48 
12106199 14:54 
02116100 09:39 
05/23/00 17: 59 
08/29/00 14:43 
11109100 13:51 

02112101 14:57 
06/04/01 13:30 

08/16101 12:15 

05118[99 15:06 
09[21/99 11 :46 
12106199 14:43 

02/16/00 10:33 
05/23100 17:46 

08/29100 14:28 

11/09/00 12:57 

02112101 16:44 
06/04101 13: 17 

29.07 

26.57 
26.57 
26.57 
26.57 

26.57 
26.57 
26.57 
26.57 
26.57 
26.57 
26.57 
26.57 

26.57 
26.57 
26.57 
26.57 
26.57 
26.57 

9.07 

3.55 
5.71 
5.71 
2.84 

5.17 
6.64 
6.72 
2.11 
4.97 
7.18 
5.00 
3.61 
5.61 
7.08 
7.49 
6.28 

6.64 
7.56 

15.70 
18.02 
17.73 
16.14 
17.09 
18.29 
18.67 
18.30 
18.22 

20.00 

23.02 
20.86 
20.86 
23.73 
21.40 
19.93 
19.85 
24.46 
21.60 
19.39 
21.57 
22.96 
20.96 
19.49 
19.08 
20.29 
19.93 
19.01 

15.76 
13.44 
13.73 
15.32 
14.37 
13.17 
12.79 
13.16 
13.24 
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RWl 
RWl 
RWl 
RW1 
RWl 
RWl 
RWl 
RW1 
RW1 
RW1 08/16/01 10:55 

31.46 
31.46 
31.46 
31.46 
31.46 
31.46 
31.46 
31.46 
31.46 
31.46 Vapor/water recovery system test running - not measured 

RW3 
RW3 
RW3 
RW3 
RW3 
RW3 
RW3 
RW3 

PZ.1 

PZ·1 
PZ-1 
PZ-1 
PZ-1 
PZ-1 

DeepWe!ls: 

12106/99 15:24 

02116/00 10:37 
05/23/00 17:26 

08/29/00 13:42 

11/09/00 13:03 

02112101 15:28 
06/04101 12:30 
08116/01 11:44 

05/23/00 17:47 

OBI29/00 14:30 
11/09/00 12:55 

02112101 16:42 
06/04/01 13:20 

08/16101 11:17 

82 08/11193 10:02 

82 10/26/93 13: 32 
82 11/17/93 13:32 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 

12117/93 1259 

01/17/94 13:12 

02118/94 14:20 

03/18/94 12:59 
04/18/94 14:42 

05/18/94 15:22 

06/17194 14:54 

07119/94 09:20 
08117194 07:35 
09116/94· 07:27 

101"17/94 09:03 
11/21/94 11 :51 

29.96 
29.96 
29.96 
29.96 
29.96 
29.96 
29.96 
29.96 

28.04 
28.04 
28.04 

28.04 
28.04 
28.04 

30.31 
30.31 
30.31 
30.31 
30.31 

30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 

14.20 
11.88 
13.02 
14.88 
15.58 
15.13 
15.09 
15.74 

14.21 
15.33 
15.68 

15.30 
15.29 
15.94 

25.44 
25.25 
25.23 
23.88 
23.99 
23.73 
23.15 
24.35 
23.12 
22.90 
24.38 
25.22 
25.89 
25.43 
24.56 

15.76 
18.08 
16.94 
15.08 
14.38 
14.83 
14.87 
14.22 

13.83 
12.71 
12.36 
12.74 
12.75 
12.10 

4.87 
5.06 
508 
6.43 

6.32 
6.58 
7.16 
5.96 
7.19 
7.41 
5.93 
5.09 
4.42 
4.88 
5.75 

s; \sheets\timeoil\waterlvl\GWL-ALLthruB-Ol Quarterly Event 1/30102 
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Well 

82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 

G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 

G1A 
G1A 
G1A 
G1A 

G1A 
G1A 
G1A 
G1A 
G1A 

J2 
J2 
J2 

TABLE A·1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 • AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevalion LNA?L 
Date Time Elevation (ft) (al (ft) (b) (ft) (e) Thickness (tt) NOTES 

12119/94 11;10 

01/18/95 11:18 
02121/95 13:23 
03/21/95 13;05 

04/19/95 12:48 
05119195 13:38 
07117195 13:55 
08/22195 07:53 
09/22195 08:28 
11/20195 07:57 
12101195 08:29 
12119/95 07:26 
01/19196 08:38 
02120/96 10:42 
03119/96 09: 23 
04119/96 11 :53 
07122196 14:24 
08/20/96 14;20 

09124/96 08:11 
10/28/96 11 :09 
12113/96 10:47 
03125197 12;02 
03/31197 09:27 
07116/97 07:45 
10/21/97 16:30 
01/27/98 12:06 

05118/98 17:54 
08117/98 10:23 
11/13/98 10:17 
02116199 13:34 

05118/99 15:50 
09121/99 12:18 
12106199 14:39 
02116100 10:56 
05/23100 17:33 
08/29100 14:20 
11/09100 13:29 
02112101 15:27 
06/04/01 13:04 
OB/16/01 11:58 

03125197 11 :55 
03131197 09:11 
07/16/97 07:33 
10121/97 16:18 
01127198 11 :46 
05118/98 17:31 
08117198 10:07 
11113198 09;54 
02116199 13:14 
05/18/99 14:51 
09121199 11:29 
12106199 14:05 
02116100 10:18 
05123100 16:31 
08f29100 13:13 
11/09/00 12:32 
02112101 16 :01 
06/04/01 11 :40 
OB/16/01 10:52 

03125197 12: 18 
03131/97 11 :21 
07f16f97 08:24 

30.31 
30.31 
30.31 
3031 
30.31 
30.31 
30.31 
30.31 
30.31 
30,31 
30.31 
30.31 
30.31 
30,31 
30.31 
30.31 
30.31 
30.31 
30.31 
30c31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30.31 
30,31 
30.31 

29.72 
29.72 
29.72 
29.72 
29.72 
29.72 
29.72 
29.72 
29.72 
29.72 
29.72 
29.72 
29c72 
29.72 
29.72 
29.72 

29.72 
29.72 
29.72 

29.65 
29.65 
29.65 

21.82 
18.93 
17.12 
20.37 
21.21 
19.30 
22.72 
24.42 
25.28 

22.02 
13.63 
15.57 
16.48 
10.63 
16.61 
16.20 
22.29 

23.43 
24.30 
23.76 
16.70 
15.85 
14.91 
19.91 
23.56 
19.32 
18.80 
24.38 
25.33 
19.64 
19.04 
25.34 
20.25 

20.57 
20.99 
25.38 
25.31 
24.62 
24.84 
26.75 

14.84 
14.28 
18.94 
22.44 
18.42 
18.05 
23.35 
24.59 
18.28 
18,42 
24.32 
19.82 
19.81 
20.08 
24.36 
24.85 
24.08 
24.10 
25.51 

15.22 
14.38 
19.28 

8.49 
11.38 
13.19 
9.94 
9.10 
11,01 
7.59 
5.89 
5.03 
8.29 
16.68 
14.74 
13.83 
19.68 
13.70 
14.11 
8.02 
6.88 
6.01 
6.55 
13.61 
14,46 
15.40 
10.40 
6.75 
10.99 
11.51 
5.93 
4.98 
10.67 
11.27 
4.97 

10.06 
9.74 
9.32 
4.93 
5.00 
5.69 
5,47 
3.56 

14.88 
15.44 
10.78 
7.28 
11.30 
11.67 
6.37 
5.13 
11,44 
11.30 
5.40 

9.90 
9.91 
9.64 
5.36 
4.87 
5.64 
5.62 
4.21 

14,43 
15.27 
10.37 

Replaced lock and tubing 

s: \shee!s\limeoillwaterlvIIGWL-ALLthru8.Ql Quarterly Event 1/30/02 
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Well 

J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 

J3 

J3 
J3 
J3 
J3 

J3 
J3 
J3 
J3 

J3 
J3 
J3 
J3 
J3 
J3 

J3 
J3 

J3 
J3 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

R 
R 
R 
R 
R 
R 
R 

Date Time 

10121197 17:00 
01127/98 13:19 
05/18/98 18:00 
08117198 10:21 
11113198 10:28 
02116199 13:40 
05118/99 15:46 
09121199 12:30 
12106/99 15:08 
02116/00 11 :07 
05123/00 17:28 
08129100 14:15 
11/09100 13:26 
02112101 15:23 
06104101 13:02 
OBI16101 11 :51 

03/25/97 12:20 
03/31/97 11:25 
07116197 08:25 
10121197 17:02 

01127198 13:21 
05118198 17:58 
08117198 10:22 
11113/98 10:26 

02116199 13:41 
05118199 15:48 
09/21199 12:31 
12106199 15:09 
02116100 10:07 
05123100 17;29 
08129100 14: 17 
11109100 13:27 
02112101 15:24 
06104101 12:44 
08116/01 11 :50 

03125197 11 :40 
03/31197 08:48 
07/16/97 07;05 
10/21/97 16;01 

01127/98 11:03 
05118/98 17: 14 
08/17198 10:13 
11113198 09: 31 
02116199 12:45 
05118/99 14:36 
09121199 11:09 
12106/99 13:48 
02116/00 10:04 
05/23/00 16:15 

08129/00 12:56 
11109100 12:18 
02112101 15;52 
06104101 11:22 
08116101 10:22 

03125197 11 :36 
03131197 08:43 
07116197 07;00 
10121197 15:56 
01127198 10:57 
05118198 17:15 
08117198 10:12 

TABLE A·1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 "AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DTW 
Elevation (ft) (a) (ft) (b) 

29.65 23.02 
29.65 18.69 
29.65 
29.65 
29.65 
29.65 
29.65 
29.65 
29.65 
29.65 
29.65 
29.65 
29.65 
29.65 
29.65 
29.65 

29.58 
29.58 
29.58 
29.58 
29.58 
29.58 
29.58 
29.58 
29.58 
29.58 
29.58 
2958 
29.58 
29.58 
29.58 
29.58 
29.58 
29.58 
29.58 

32.03 
32.03 
32.03 
32.03 
32.03 
32.03 
32.03 
32.03 
3203 
32.03 
32.03 
32.03 
32.03 
32.03 
32.03 
32.03 
32.03 
32.03 
32.03 

30.47 
30.47 
30.47 
30.47 
3047 
30.47 
30,47 

18.14 
23.70 
24.64 
19.00 
18.40 
24.73 
19.53 
19.89 
20.33 
24.67 
24.66 
23.92 
24.17 
25.57 

14.70 
14.03 
18.91 
22.37 
18.28 
17.84 
23.12 
24.14 
18.32 
18.01 
24.12 
19.31 
19.50 
19.86 
24.05 
24.24 
23.45 
23.62 
24.98 

17.01 
16.39 
21.93 
22.23 
20.51 
20.25 
25.42 
26.49 
20.25 
21.23 
26.22 
21.90 
22.21 
22.18 
26,49 
27.01 
26.12 
26.08 
27.58 

15.56 

14.85 
20.37 
22.54 

18.98 
1B.73 
23.93 

GW Elevation LNAPl 
(tt) (e) Thickness (tt) NOTES 

6.63 

10.96 
11.51 
5.95 
5.01 

10.65 
11.25 
4.92 
10.12 
9.76 
9.32 
4.98 
4.99 
5.73 
5.48 
4.08 

14.88 
15.55 
10.67 
7.21 
11.30 
11.74 
6,46 
5.44 
11.26 
11.57 
5.46 

10.27 
10.08 
9.72 
5.53 
5.34 
8.13 
5.96 
4.60 

15.02 
15.64 
10.10 

9.80 
11.52 
11.78 
6.61 
5.54 
11.78 
10.80 
5.81 
10.13 
9.82 
9.85 
5.54 
5.02 
5.91 
5.95 
4.45 

14.91 

15.62 
10.10 
7.93 

11.49 
11.74 

6.54 

$: IsheetsltimeoillwaterlvIIGWL-ALLthru8-Ql Quarterly Event 1130102 

Page 100f 15 

DRAFT 

BZT0104(e)016321 



Well 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

LW1D 

lW1D 

LW1D 
LW1D 

LW1D 

LW1D 

LW1D 

LW1D 

LW1D 

LW1D 

lW1D 

LW1D 

LW1D 

LW1D 
LW1D 

LW1D 

LW1D 

LW1D 

lW3D 

lW30 
LW30 

LW30 

LW30 
LW30 

LW30 

LW30 
LW30 

LW3D 
LW3D 

LW3D 

LW3D 

LW30 

LW3D 

LW3D 
LW3D 

LW30 

LW4D 

LW4D 

LW4D 

LW4D 

LW4D 
LW4D 

LW4D 

LW4D 
LW4D 

LW4D 
LW4D 

lW4D 
LW4D 

TABLE A~1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 ~ AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DlW 
Date Time Elevation (It) (a) (It) (b) 

11/13196 09:35 

02116199 13:05 

05/18199 14:37 

09/21/99 11:15 

12106199 13:46 

02116/00 10:12 

OS/23100 16: 17 

06129100 12:5e 

11/09/00 12:20 

02112101 1S:54 

06/04101 11 :36' 

08116101 10:35 

03/31/97 11:1, 
07116197 08:12 

10/21197 16:55 

01127198 13:07 
OSI18/98 17:39 

08117/98 10:30 
11113198 10:0, 

02116/99 13:2, 

OS/18199 1S:36 

09/21/99 12:12 
12106199 14:~ 

02116100 10:49 
OS/23/00 17:19 
08/29/00 13:59 

11/09/00 13:2D 

02112101 1S:35 

06104/01 12:23 

08116/01 11:38 

03131/97 11:45 

07/16197 08:38 

10/21/97 17:07 

01/27/98 13:30 

OS/18198 17:35 
08/17/98 10:2.( 

11/13198 09:03 

02116/99 13:4-<. 

OS/18199 IS:58 
09/21199 10:40 
12106199 14:45 

02116/00 09:54 

05123/00 14:40 

06/29/00 14:36 
11/09100 

02112101 15:11 

06104101 12:35 
08116/01 11 :47 

03/31/97 09:18 

07/16197 07:42 
10/21/97 16:27 
01/27/98 11:55 
05/18198 1 7:33 
08/17/98 10:18 

11/13/98 09:57 

02116199 13:17 

05118199 15:0..: 
09/21199 11 :41 

12106199 14:18 
02116100 10:3a 

OS/23100 16:54 

30.47 

30.47 

30.47 

30.47 

30.47 

30.47 

30.47 

30.47 

30.47 
30.47 

30.47 

30.47 

26.31 
28.31 

28.31 

26.31 

26.31 

2B.31 

28.31 

28.31 
28.31 

28.31 

28.31 
28.31 

26.31 

28.31 

28.31 

2B.31 
28.31 
28.31 

30.80 
30.60 

30.60 

30.80 
30.80 

30.80 

30.80 
30.80 

30.80 
30.80 

30.80 

30.60 

30BO 

30.80 
30.60 

30.80 
30.80 
30.80 

30.17 

30.17 
30.17 
30.17 

30.17 

30.17 

30.17 

30.17 
30.17 

30.17 

30.17 

30.17 
30.17 

25.17 

18.79 
19.64 

24.53 

20.33 

20.65 

20.64 

24.97 

2S.47 
24.46 

24.53 

26.02 

12.71 

17.65 

21.29 

17.06 

16.53 

21.82 

22.77 
17.30 

16.76 

22.91 
16.00 

18.16 

16.62 

22.81 

22.98 

22.23 

22.36 
23.73 

19.38 
28.09 

23.36 
21.66 
19.21 

24.62 

25.56 
20.00 
19.42 
25.76 
20.69 

20.98 
21.16 

24.85 

25.09 

26.43 

14.73 

19.43 

23.02 
18.84 

18.54 

23.61 

24.99 

18.79 
18.77 
24.78 

20.21 

20.23 
20.55 

GW Elevation 
(It) (c) 

S.30 

11.68 

10.83 

5.94 

10.14 

9.82 

9.83 

5.50 

5.00 
601 

5.94 

4.45 

15.60 
10.66 

7.02 

11.25 
11.78 

6.49 

5.54 
11.01 

11.55 

5.40 

10.31 

10.15 
9.69 

5.50 

S.33 

6.08 

5.95 
4.58 

11.42 
2.71 

7.44 
9.14 

11.59 

6.18 

5.24 
10.80 

11.38 

5.04 
10.11 
9.82 
9.64 

5.95 

5.71 
4.37 

15.44 

10.74 
7.15 
11.33 

11.63 

6.36 

5.18 
11.38 

11.40 
5.39 

9.96 

9.94 
9.62 

LNAPL 

Thickness (ft) NOTES 

Time estimated 

Purged dry at 11 :00 

Purged dry at 13: 1 0 

Well purged dry 8/28; sampled a.m. on 8/29 
Well sampled 11 f8/00 - water level not representative 

Completed sampling at 13:40 
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WeI! 

LW4D 

LW4D 

LW4D 

LW4D 

LW4D 

LW6D 

LW6D 
LW6D 

LW6D 

LW6D 

LW6D 
LW6D 

LW6D 

LW6D 

LW6D 

LW6D 

LW6D 

LW6D 
LW6D 

LW6D 

LW60 

LW6D 

LW6D 

LW6D 

LW9D 

LW9D 

LW9D 
LW9D 

LW9D 

LW9D 

LW9D 
LW9D 

LW90 

LW9D 

LW10D 

LWlOD 

LW100 
LW100 

LW10D 
LW10D 

LW10D 

LW10D 

LW10D 

LW10D 

LW11D 

LW11D 

LW11D 

LW11D 
LW11D 

LW11D 

LW11D 

LW11D 

LW11D 

LW11D 

LW12Dl 
LW12Dl 

LW12D1 

LW12D1 

LW12Dl 

TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Date Time Elevaliorl (ft) (a) (ft) (b) (ft) (e) Thickness (ft) NOTES 

08129100 13: 38 

11109100 12: 52 

02112101 16:39 
06104101 12:07 

08116101 11:15 

03125197 11 :52 
03131197 09:05 

07116/97 07:30 

10/21/97 16:16 
01127198 11 :38 
05118198 17:28 
08117/98 10:05 
11/13/98 09:50 
02116199 13:11 
05118199 14:53 
09121/99 11:32 

12106199 14:09 
02116100 10:20 
05123/00 16:35 
08129100 13:20 
11109100 12:35 
02112101 16:03 
06r04101 11:42 
08/16101 10:54 

05/18rg9 14:56 
09121199 11:34 

12105199 14;11 
02116100 10:23 

OS/23100 16:39 
08/29/00 13:27 
11109100 12:43 
02112101 16:11 
06/04/01 11 :49 

08116/01 11:02 

05118199 15:00 

09/21199 11 :37 
12106199 14:15 
02116/00 10:27 
05/23100 16:42 
08129100 13:29 

11109/00 12:46 
02112101 16: 15 
06/04101 11 :52 
08/16/01 11:04 

05/18199 15:09 
09/21/99 11 :50 

12106199 15:06 
02116100 11 :02 
05/23100 17:37 
08/29/00 14:54 
11109100 

02112101 15:16 
06/04/01 13:11 

08/16/01 11:25 

05/18/99 15:13 
09/21/99 11:54 
12106199 14:21 
02116/00 10:35 
OS/23/00 17:00 

30.17 
30.17 

30.17 
30.17 
30.17 

30.84 

30.84 
30.84 

30.84 
30.84 

30.84 
30.84 
30.84 
30.B4 

30.84 
30.84 

30.84 

30.84 
30.84 
30.84 

30.84 
30.84 

30.84 
30.84 

30.98 

30.98 

30.98 
30.98 
30.98 
30.98 

30.98 
30.98 

30.98 
30.9a 

31.12 
31.12 
31.12 
31.12 

31.12 
3112 
31.12 
31.12 
31.12 
31.12 

29.04 
29.04 
29.04 

29.04 
29.04 

29.04 
29.04 
29.04 
29.04 
29.04 

3002 
30.02 
30.02 

30.02 
30.02 

24.78 

25.19 

24.71 
24.66 

26.27 

16.51 

15.53 
20.74 

24.05 

19.94 
19.36 

24.92 

25.94 
20.40 

19.81 

25.92 
20.86 
21.27 

21.64 

25.93 
26.21 

25.37 

25.30 
26.72 

2002 

25.23 

21.04 

21.17 
21.15 

25.36 

25.96 

25.13 
25.15 

26.57 

19.82 
25.81 

21.18 

21.20 
21.51 

25.86 

26.26 
25.63 

25.62 
27.16 

18.59 

20.76 
21.81 

20.35 

19.50 

23.14 

23.35 

26.94 

18.45 
24.44 

19.72 
19.89 

20.23 

5.39 
4.98 

5.46 

5.51 

3.90 

14.33 
15.31 
10.10 

6.79 

10.90 
11.48 

5.92 

4.90 

10.44 

11.03 
4.92 
9.9B 

9.57 

9.20 
4.91 
4.83 

5.47 

5.54 
4.12 

10.96 
5.75 
9.94 

9.81 

9.83 

5.62 
5.02 
5.85 
5.83 
4.41 

11.30 
5.31 
9.94 

9.92 
9.61 
5.26 

4.86 

5.49 
5.50 

3.96 

10.45 

8.28 
7.23 

8.69 
9.54 

5.90 
5.69 

2.10 

11.57 
5.58 
10.30 
10.13 

9.79 

Faint odor 

Well purged dry 8/28; sample<:! a.m. on 8/29 

Well sampled 11/8100 - water level not representative 
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Well 

LW12D1 

LW12D1 

lW12D1 

lW12Dl 

LW12D1 

LW12D2 

LW12D2 

LW12D2 

LW12D2 

LW12D2 

LW12D2 

LW12D2 

LW12D2 

LW12D2 

lW12D2 

LW14D 

LW14D 

LW14D 

LW14D 

LW14D 

LW14D 

LW15D 

LW15D 

LW15D 

LW15D 

LW15D 

lW15D 

LW16D 

LW16D 

LW16D 

lW16D 

lW16D 
LW16D 

LW17D 

LW17D 

LW17D 

LW17D 

LW17D 

LW18D 

LW18D 

LW18D 

LW18D 

LW18D 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

RW2 

TABlEA-1 Page 13 of 15 

SUMMARY OF WATER lEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

Date Time 

08/29100 13:45 

11109/00 13:00 

02112101 15:57 

06/04101 12:32 

08/16/01 11 :42 

05118199 15:14 
09121199 11;53 

12106/99 14:22 

02116/00 10:36 

05123/00 16:59 

08129100 13:44 

11/09/00 13:01 

02112101 15:56 

06/04/01 12:31 
OB/16/01 11:43 

05/23100 16:50 

08129/00 13:35 
11/09/00 12:49 

02112101 16:20 

06104/01 12:00 

08116/01 11 :08 

05123/00 16:49 

08129100 13:34 

11109/00 12:4il 
02112101 16:18 

06/04101 11 :59 
08116/01 11 :07 

05123100 16:4ll 

08129100 13:32 
11109/00 12:47 

02112101 16.17 

06/04/01 11:57 

08116/01 11:05 

08129/00 13:21 

11109100 12:36 

02112101 16:04 
06104101 11:44 
08116/01 10:55 

08129/00 13:25 
11/09/00 1 2:40 
02112101 16: 1 0 

06104/01 11:4 7 
08116/01 11:00 

05118199 15:02 
09121199 11:40 

12106/99 14:17 

02116/00 10:29 
05123/00 16:52 

08129100 13:36 

11109/00 12:50 

02112101 16:37 

06104101 1205 

08116/01 11:11 

Reference DTW 
Elevatiorl (It) (a) (It) (b) 

30.02 24.38 
30.02 24.66 

30.02 23.92 

30.02 23.99 

30.02 25.39 

29.24 
29.24 

29.24 
2924 
29.24 

29.24 

29.24 
29.24 

2924 

29.24 

30.54 

30.54 

30.54 

30.54 

30.54 

30.54 

30.85 
30.85 
30.85 

30.85 

3M5 
30.85 

28.4 

28.4 
28.4 
28.4 

28.4 

28.4 

27.82 

27.82 

27.82 

27.82 
27.82 

27.82 

27.82 
27.82 

27.82 

27.82 

30.68 
30.68 
30.08 
30.68 
30.68 
30.68 

30.68 

30.68 
30.68 
30.68 

18.23 
24.69 
19.40 

19.90 

20.3il 
24.66 
24.56 

23.88 

24.10 
25.43 

21.26 

25.68 

25.90 
25.33 

25.37 

27.00 

21.26 
25.54 
25.98 
25.43 
25.41 
27.05 

18.79 

23.07 

23.59 

22.94 
23.00 

24.43 

22.96 
23.17 

22.44 

22.42 
23.80 

22.79 
22.91 

22.56 

22.28 
23.81 

19.50 
25.75 
20.77 
20.99 
21,37 

25.36 

25.83 
26.40 

26.26 

28.98 

GW Elevation LNAPL 

(It) (el Thickness (ft) NOTES 

5.64 

5.36 

6.10 
6.03 

4.63 

11.01 

4.55 
9.84 
9.34 
8.86 

4.56 

4.68 
5.36 

5.14 

3.81 

9.28 
4.86 
4.64 

5.21 
5.17 
3.54 

9.59 
5.31 
4.87 
5.42 

5.44 

3.80 

9.61 

5.33 
4.81 

5.46 

5.40 
3.97 

4.86 
4.65 
5.3il 
5.40 

4.02 

5.03 

4.91 

5.26 
5.54 
4.01 

11.18 

4.93 

9.91 
9.69 

9.31 
5.32 

4.85 
4.28 
4.42 

1.70 

Groundwater interim action pumping began 10/5100 in the 
lower zone at this well. Pump not running at time of 
measurement. 

s: Isheetsltimeoil\waterlvIIGWl-AlLthru8..Ql Quarterly E""nt 1/30/02 DRAFT 
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TABLE A-1 Page 14 of 15 

SUMMARY OF WATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

Reference OTW GW Elevation LNAPl 
Well Date Time Elevation (ft) (a) (ft) (b) (ft) (c) Thickness (ft) NOTES 

River Gauge 08/1 lI93 12:57 28.13 24.90 3.23 
River Gauge 10126/93 13:17 28.13 25.27 2,86 
River Gauge 11117193 13:21 28.13 24,18 3,95 
River Gauge 12117/93 12:46 28.13 22,48 5.65 
River Gauge 01/17/94 12:58 28.13 22.90 5.23 
River Gauge 02118194 14:10 28,13 22,30 5,83 
River Gauge 03/18/94 12:48 28.13 21,70 6,43 
River Gauge 04/18/94 14:34 28,13 23,50 4.63 
River Gauge 05/18/94 15:14 28.13 21.80 6,33 
River Gauge 06117/94 14:45 28.13 21,32 6.81 
River Gauge 07/19/94 09:10 28.13 23.25 4.88 
River Gauge 08/17/94 07:26 28,13 24.00 4.13 
River Gauge 09/16/94 07:30 28.13 24.66 3,47 
River Gauge 10/17/94 08:58 28.13 24.10 4.03 
River Gauge 11121194 11:43 28.13 23.20 4.93 
River Gauge 12119194 1058 28.13 19.95 8.18 
River Gauge 01118195 11:04 28.13 16.70 11.43 
River Gauge 02121195 13:14 28.13 14,65 13,48 
River Gauge 03/21/95 12:58 2813 18.90 9.23 
River Gauge 04119/95 12:37 28,13 19.80 8.33 
River Gauge 05119195 13:22 28.13 17AO 10.73 
River Gauge 07117195 13:48 28.13 22.00 6.13 
River Gauge 08/22195 07:45 28.13 23.24 4.89 
River Gauge 09122195 08:19 28.13 24.26 3.87 
River Gauge 11120/95 07:50 28.13 2020 7.93 
River Gauge 12101/95 08:23 28.13 8.45 19.68 
River Gauge 12119/95 07:11 28.13 14.10 14.03 
River Gauge 01/19/96 08:29 28.13 14.06 14.07 
River Gauge 02120/96 10:36 28.13 8.00 20.13 
River Gauge 03/19196 09:15 28.13 15.95 12.18 
River Gauge 04/19196 11:45 28.13 13,95 14.18 
River Gauge 07/22196 14:18 28,13 22.00 6,13 
River Gauge 07/22196 15:05 28.13 22.20 5,93 
River Gauge 08/20196 14:09 28.13 22.80 5.33 
River Gauge 08/20/96 15:10 28.13 23.00 5.13 
River Gauge 09/24196 07:55 28.13 23A1 4.72 
River Gauge 09[24196 10:15 28.13 24,25 3.88 
River Gauge 10/28196 10:53 28.13 22.95 5.18 
River Gauge 10/28[96 12:12 28.13 23.21 4.92 
River Gauge 12113/96 12:09 28.13 14,50 a63 
River Gauge 03125/97 11:33 28.13 14.60 13.53 
River Gauge 03131/97 28.13 Locked 
River Gauge 07116/97 06:55 28.13 18,73 9AO 
River Gauge 07116/97 07:55 28.13 18.84 9.29 
River Gauge 07116197 09:14 28.13 18,92 9.21 
River Gauge 10121/97 15:52 28.13 23.38 4.75 
River Gauge 10/21/97 16:11 28.13 23A4 4.69 
River Gauge 10121197 17:55 28.13 23.59 4.54 
River Gauge 01127/98 10:46 2813 18.20 9,93 
River Gauge 01127198 12:25 28.13 18.31 982 
River Gauge 01/27/98 13:56 28.13 17.89 10.24 
River Gauge 05/18/98 17:12 28.13 16.97 11.16 
River Gauge 05118198 17:45 28.13 17.15 10.98 
River Gauge 08117198 09:58 28.13 23.98 4.15 
River Gauge 08/17/98 10:34 28.13 24.15 3.98 
River Gauge 11/13/98 09:30 28.13 24.64 3.49 
River Gauge 11113198 10:05 28.13 24.45 3.68 
River Gauge 02116199 12:40 2813 19.36 877 
River Gauge 02116199 13:27 28.13 19.43 8.70 
River Gauge 05/18/99 14:33 28.13 17.24 10.89 
River Gauge 05118199 15:19 28.13 1730 10.83 
River Gauge 09[21/99 11:10 28.13 24.94 3.19 
River Gauge 09/21/99 11:59 28.13 25.03 3.10 

s: \sheets\timeoi!\waterlvl\GWL-AlLthru8-O 1 Quarterly Event 1/30/02 DRAFT 
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TABLEA-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 . AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference OM GW Elevation LNAPl 
Well Date Time Elevation (II) (a) (ft) (b) (ft) (c) Thickness (II) NOTES 

River Gauge 12106/99 13:43 28.13 18>24 9.89 
River Gauge 12106/99 14:25 28.13 18.06 10.07 
River Gauge 02116/00 10:03 28.13 19.18 8.95 
River Gauge 02116/00 10:41 28>13 19.07 9.06 
River Gauge OS/23100 16:12 28.13 19.80 8.33 
River Gauge OS/23100 17:04 28.13 19.94 8.19 
River Gauge 08/29fDO 12:54 28.13 24.63 3.50 
River Gauge 08129100 13:49 28.13 24.91 3.22 
River Gauge 11/09/00 12:19 28.13 24.26 3.87 
River Gauge 11/09/00 13:10 28.13 23.67 4.46 
River Gauge 02112101 15:45 28.13 23.75 4.38 
River Gauge 02112101 16:43 28.13 24.00 4.13 
River Gauge 06/04/01 11:20 28.13 23.62 4.51 
River Gauge 06/04/01 12:15 28.13 23.79 4.34 
River Gauge 08116/01 10:20 28.13 24.83 3.30 
River Gauge 08116/01 11:29 28.13 25.23 2.90 

NM = Not measured. 
N/A = Not available. 
- No measurable product or odor observed. 

Well Point 

(a) Reference Elevation (Ret Elev) is the nDfth side of the top of the 1.25-, 2-, or 4-inctl well casing; reference elevation surveys were 
conducted by ZTee Engineers, Inc., Por1land, Oregon. For the river gauge. the reference elevation was 
measured at a marked location on the $(luth side of the dock on the Willamette River. 

(b) Depth to water (DTW) measured from surveyed reference elevation [see note (a)). 
(e) Where LNAPL thickness measured, groundwater elevation adjusted to account for the presence of LNAPL in the well 

using the method in • Estimation of Free Hydrocaroon Volume from Fluid Levels in Monitoring Wells" [Lenhard and Parker 1990; 
Groundwater 28( 1 ):57-67]. 

s: \sheets\timeoil\waterlv1\GWL-AlLthru8-01 Quarterly Event 1/30/02 
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TABLE A-1 
SUMMARY OF WATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Well Dale Time Elevation (ft) (a; (fl) (b) (It) (c) Thickness (ft) NOTES 

River Gauge 12106/99 13:43 28.13 18.24 9.89 
River Gauge 12106199 14:25 28.13 18.06 10.07 
River Gauge 02116/00 10:03 28.13 19.18 8.95 
River Gauge 02/16/00 10:41 28.13 19.07 9.06 
River Gauge 05/23100 16:12 28.13 19.80 8.33 
River Gauge 05/23/00 17:04 28.13 19.94 8.19 
River Gauge 08/29/00 12:54 28.13 24.63 3.50 
River Gauge 08/29/00 13:49 28.13 24.91 3.22 
River Gauge 11/09/00 12:19 28.13 24.26 3.87 
River Gauge 11/09/00 13:10 28.13 23.67 4.46 

River Gauge 02112101 15:45 28.13 23.75 4.38 

River Gauge 02/12101 16:43 28.13 24.00 4.13 
River Gauge 06/04/01 11:20 28.13 23.62 4.51 
River Gauge 06/04/01 12:15 28.13 23.79 4.34 

River Gauge 08116/01 10:20 26.13 24.83 3.30 
River Gauge 08/16101 11:29 28.13 25.23 2.90 

NM " Not measured. 
NIA" Not available. 
- " No measurable product or odor observed. . Well Point 

(a) Reference Elevation (Ref. Elev) is the north side of the top of the 1.25-, 2-, or 4-inch well casing; reference elevation surveys were 
conducled by ZTec Engineers, Inc., Portland, Oregon, For the river gauge, the reference elevation was 
measured at a marked location on the south side of the dock on the Willamelte River. 

(b) Depth to water (DTW) measured from surveyed reference elevation [see footnote (a)]. 
(c) Where LNAPL thickness measured, groundwater elevation adjusted to account for the presence of LNAPL in the well 

using the method in "Estimation of Free Hydrocarbon Volume from Fluid Levels in Monitoring Wells" [Lenhard and Parker 1990; 
Groundwater 28(1 ):57-671. 

s: IsheetsllimeoillwalerlvllGWL·ALlthru8-01 Quarterly Even! 1/30/02 
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TABlEA~2 1 of 1 
GROUNDWATER ANALYTICAL METHODS 

THIRD QUARTER SAMPLING EVENT, AUGUST 2000 
TIME OIL NORTHWEST TERMINAL 

Semivolatiles Pen tach lorophenol Volatiles TPH-D TPH-D PP Metals TDS Chloride 

Well (8270) (8270 SIM) (8260) (extended) (extended) TPH-G (6010/7000) (160.1) (325.2) 

81 X X X X X X X X X 
82 X X X X X X X 
0 X X X X X X X 

G1A X X X X X X X 

J1 X X X X X X X 
J2 X X X X X X X 
K X 
0 X X 
R X X 

LW1S X X X X X X X 
LW1D X X X X X X X 

LW2S X X X X X X X 
lW3D X X X X X X X 
LW4S X X X X X X X 
LW4D X X X X X X X 

LW6D X X X X X X X 
lW7S X X X X X X X 
LW8S X X X X X X X X X 
lW9S 

LW9D X X X X X X X 
LW10S 

LW10D X X X X X X X 
lW11D X X X X X X X 

LW12D1 X X X X X X X 
LW12D2 X X X X X X X 

LW13S X 
LW14D X 

LW15D X 
lW17D X 

lW18D X 
RW1 X X X X X X X X X 

RW2 X X X X X X X X X 

OJ 
N 
--I 
0 
-" 
0 
.j::>.. .---. 
CD DRAFT "-" 
0 1/30/02 S:\WPROC\231\OO1\131\3Q01Rpt_A-2 
-" 
(J) 
W 
1'0 
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Sample Identification: 
Laboratory Identification; 

Date Collected: 

CHLORINATED PHENOLS (l1g/L) 
EPA Method SW8270SIM 
Pentachlorophenol 

SEMIVOLATILES (llg/L) 
EPA Method SW8270 
P!1eno! 
Bis·(2·Chloroethyl) Ether 
2-ChlorophenO! 
1,J.-Dichlorobenzene 
1 A·Dichlorobenzene 
Ben;;;yl Alcohol 
1,2-DiChlorobenzene 
2-Methy!phenOI 
2,2'-Oxybis(1·Chloropropane} 
4.Melhylphenol 
N-Nitroso-Di-N·Propylamine 
Hexachloroethane 
Nitrobenzene 
ISOphOrone 
2-Nitrophenol 
2,4-Dimelhyip!1eno! 
SenzoicACid 
bis(2-ChlorOe!t10xy) Me!t1ane 
2.4-Dichlorophenol 
1,2,4-T richlorobenzene 
Naphthalene 
4·Chloroaniiine 
Hexachlorobutadiene 
4-Chloro-3-melhylphenol 
2-Melhylnaphltlalene 
Hexachlorocycropenladiene 
2, 4,6-T ricllloropllenol 
2.4,5-T richloropl1enol 
2-Chloronaphthalene 
2-Nitroani!irle 
o imethylphthalale 
Acenaphthylene 
3-Nilroanmne 
Acenaphlhene 
2.4-Dinilrophenol 
4-Nitrophenol 
Dibenzofuran 
2,6-Dinitrotoluene 

1f30102 s: \sheets\limeoi!\ph2ri\GwevnI18 shallow 

TABLE A-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

StlAL.L.QW WEL.L.S 
DupofSl 

81 X 0 Jl K LW1S 
DM30L DM30K OM30M DM52B DM52K DM52E 
8/14/01 8/14/01 8/14/01 8/14101 8/15/01 8/15/01 

025 U 0.25 U 025 U 0.25 U NiA 0.25 U 

2.0 U 2.0 U 2.0 U 2.0 U NIA 20 U 
2.0 U 2.0 U 2.0 U 2.0 U N/A 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NIA 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U NfA 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
oUl I ~I 1.0 u 1.0 U NIA 1.0 U 

L.U U 2~ U 2.0 U 2.0 U N/A 2.0 U 
2.0 U 2.0 U 2.0 U 2.0 U N/A 2.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U N/A 5.0 U 
3.0 U 3.0 U 3.0 U 3.0 U NIA 3.0 U 
10 U 10 U 10 U 10 U N/A 10 U 

1.0 U 1.0 U 1.0 U 1,0 U N/A 1.0 U 
3.0 U 3.0 U 3.0 U 3.0 U N/A 3.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NIA 1.0 U 
I~I I i61u 1.0 U 1.0 U NIA 1.0 U 

::l.U U 3.0 U 3.0 U N/A 3.0 U 
2.0 U 2.0 U 2.0 U 2.0 U N/A 2.0 U 
2.0 U 2.0 U 2.0 U 2.0 U N/A 2.0 U 
t)'~l I ~:6Iu 1.0 U 1.0 U N/A 1.0 U 
O.U U 5.0 U 5.0 U N/A 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U N/A 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U N/A 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U NIA 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
6.0 U 6.0 U 6.0 U 6.0 U NIA 6.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NIA 1.0 U 
10 U 10 U lOU 10 U N/A 10 U 

5.0 U 5.0 U 5.0 U 5.0 U N/A 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 

.5.0 U 5.0 U 5.0 U 5.0 U N/A 5.0 U 

Page 1 of 10 

LW2S LW4S 
DM52! DM30C 
8115101 8/13/01 

NA 0.25 U 

2D U I ~:glu 2.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
5.0 U 5.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
2.0 U 2.0 U 
2.0 U 2.0 U 
1.0 U 1.0 U 
LOU 1.0 U 
5.0 U 5.0 U 
3.0 U I ;glu 10 U 
1.0 U 1.0 U 
3.0 U 3.0 U 
1,0 U 1.0 U 

I ~:~Iu I igl Iu 
2.0 U 2.0 U 
2.0 U 2.0 U 
1.0 U I -i&1 
5.0 U 5. U 
5.0 U 5.0 U 
5.0 U 5.0 U 
1.0 U 1.0 U 
5.0 U 5.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
6.0 U 6.0 U 
1.0 U 1.0 U 
10 U 10 U 

5.0 U 5.0 U 
1.0 U 1.0 U 
5.0 U 5_0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

CHLORINATED PHENOLS (119fl) 
EPA Method SWa270S1M 
Pentachlorophenol 

SEMIVOLATJLES (119IL) 
EPA Method SW8270 
Phenol 
Bis·(2·Chloroethyl) Ether 
2·Chloropheno! 
1 ,3·Dichlorobenzene 
1,4·Dich!orobenzene 
Benzyl Alcohol 
1,2·Dichlorobenzene 
2-Methy!pheno! 
2,2'-Oxybis(1.Chloropropane) 
4-Methylphenol 
N-Nitroso·Di-N·Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2·Nitrophenol 
2,4·Dimetnylphenol 
Benzoic Acid 
bis(2-Ch!oroethoxy) Methane 
2,4-Dichlorophenol 
1,2,4-Trich!orobenzene 
Naphthalene 
4·Chloroaniline 
Hexachlorobutadiene 
4·CI110ro-3,methylphenol 
2·Melhylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5·Trichlorophenol 
2.Chloronaphthalene 
2,Nltroaniline 
Dimethylphthalate 
Acenaphthylene 
3-Nitroaniline 

OJ Acenaphthene 
N 2,4-Dinitrophenol 
--I 4.Nitrophenol 
0 Dibenzofuran 
->. 2,6·0initrotoluene 
0 
,j::>.. 

,..-... 
CD 

'"-"" 
0 
->. 1/30102 s: \Sheetsllimeoillph2ri\Gwevnt18 shallow 
(J) 
(.0 
(.0 
0 

TABLE AM 3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

LW7S LWSS LW13S RW1 
DM52J DM30J DM30R DM30G 
8/15/01 8/14/01 8/13/01 8113/01 

0.25 U 0.25 U 6.9 N/A 

2.0 U 2.0 U N/A 2~§lu 2.0 U 2.0 U NIA 
1.0 U 1.0 U N/A 1.0 V 
1.0 U 1.0 U NIA 1.0 V 
1.0 U 1.0 U NIA 1.0 U 
5.0 U 5.0 U NIA 5.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U NIA ~:6Iu 2.0 U 2.0 U NIA 
20 U 2.0 U NIA 2.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 V 
S.o U 5.0 U NIA 5.0 U 
3.0 U 3.0 U NfA 3.0 U 
10 U 10 U NfA 10 U 
1.0 U 1.0 U N/A 1.0 U 
3.0 U 3.0 U NfA 3.0 U 
1.0 U 1.0 U NIA 1.0 U 

U'u 
NfA glu U NfA 

2.0 U 2.0 U NIA 2.0 U 
2.0 U 2.0 U NIA 2.0 U 
1.0 U ~:~Iu NIA i.O U 
5.0 U NIA 5.0 U 
5.0 U 5.0 U NIA 5.0 U 
5.0 U 5.0 U NfA n1u 1.0 U 1.0 U NIA 
5,0 U 5.0 U NIA 5.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
6.0 U 6.0 U N/A 6.0 U 
1.0 U 1.0 U NIA 1.0 U 
10 U lOU NIA 10 U 

5.0 U 5.0 U NIA 5.0 U 
1.0 U 1.0 U NIA 1.0 U 
·5.0 U 5.0 U N/A 5.0 U 
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Sample Identification: 
laboratory Identification: 

Date Collected: 

2,4-0initrotoluene 
Oiethylphlhalate 
4-Chlorophenyl.phenylether 
Fluorene 
4-Nitroam1ine 
4,6-Dinitro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
PentaChlorophenol 
Phenanthrene 
CarbaZOle 
A[JthraCene 
Oi.n-ButylpI11halate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Oichlorobenzidine 
Benzo(a)anthracene 
biS(2-Ethylhexy!)phthalate 
Chrysene 
Oi-n-Octy! phthalate 
8enzo(b )ftuoranthene 
Benzo(k)fiuorantnene 
Benzo(a)pyrene 
Indeno(l,2,3-cd )pyrene 
Oibenz(a.h)anthracene 
BenzO(g,h.i)perylene 

1/30102 s; Isheetsllimeoi!\ph2n'lGwevnt18 shallow 

TABLE A~3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

S!:l8L.I..Q~ WELI..S 
Dup of B1 

B1 X 0 Jl K LW1S 
DM30l DM30K OM30M DM528 OM52K OM52E 
8114101 8/14/01 8/14/01 8/14/01 8115101 8115101 

5.0 U 5.0 U 5.0 U 5.0 UJ N/A 5.0 UJ 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NfA 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U NfA 5.0 U 
10 U 10 U 10 U 10 U NfA 10 U 

1.0 U 1.0 U 1.0 U 1.0 U NfA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.OU 1.0 U NfA 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U NiA 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NfA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NfA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NfA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U NIA 50 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NiA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NiA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 10 U NIA 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U NIA 1.0 U 
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lW2S LW4S 
OM521 OM30C 
8115/01 8/13/01 

5.0 UJ 5.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
5.0 U 5.0 U 
10 U 10 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 

~(l~1 5.0 U 
1. U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
5.0 U 5.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

2.4-Dinitrotoluene 
Diethylphthalate 
4-Chtorophenyl-phenylelher 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-MelhyJphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-o-Butylphtl1alate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyljphth;J;late 
Chrysene 
Di-n-Oetyl phthalate 
Benzo(b)ftuoranthene 
Benzo(k)nuoranthene 
Benzo(a)pyrene 
IndenO(1,2,3-Cd)pyrene 
Dibenz(a,h)anthracene 
Senzo(g,h,i)perylene 

1/30/02 s: \sheets\timeoil\ph2riIGwevnt18 shallow 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 

LW7S LW8S LW13S RW1 
DM52J DM30J DM30R DM30G 
8/15/01 8/14f01 8/13/01 8113/01 

5.0 UJ 5.0 U NfA 5.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
5.0 U 5.0 U NIA 5.0 U 
10 U 10 U NIA 10 U 

1.0 U 1.0 U NfA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U N/A 1.0 U 
5.0 V 5.0 U N/A 41~1 
1.0 U 1.0 U N/A f. U 
1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
5.0 U 5.0 U NIA 5.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U N/A 1.0 U 
1,QU 1.0 U N/A 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

VOLA TILES (lJ9lLl 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
1,1-Dichloroethane 
tranS-l,2-Dichloroethene 
cis-1,2·Dichloroethene 
Chloroform 
1,Z·Dichloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2·Dichloropropane 
cis-l,3·Dichloropropene 
Trichloroelhene 
Dibromochloromethane 
1,1 ,2. Trichloroelhane 
Benzene 
trans· 1 ,3-Dichloropropene 
Bromoform 
4-Methyl·2·Pent:;mone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trlchlorofiuoromethane 
1,1,2-Trlclllorolrlflu<lm,,11 II " '" 

m,p-Xylene 
a-Xylene 
1,2·Dichlorobenzene 
1,3-Dichlorobenzene 

1130/02 s: \sheets\timeoillph2ri\Gwevnt18 shallow 

TABLEA·3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

Sl:lALLOW WELLS 
Dup of81 

81 X D J1 K LW1S 

DM30l DM30K DM30M DM52B OM52K DM52E 

8/14/01 8/14/01 8/14/01 8/14/01 8/15101 8/15/01 

20 U 20 U 1.0 U 1.0 U N/A 1.0 U 

20 U 20 U 1.0 U 1.0 U NIA 1.0 U 

20 U 20 U 1.0 U 1.0 U N/A 1.0 U 

20 U 20 U 1.0 U 1.0 U NfA 1.0 U 

40 U 40 U 2.0 U 20 U NIA 2.0 U 

:':SUI I 2~~lu 5.0 U 5.0 U NIA 5.0 U 
LU U 1.0 U 1.0 U N/A 1.0 U 

20 U 20 U 1.0 U 1.0 U NfA 1.0 U 

20 U 20 U 1.0 U 1.0 U NfA 1.0 U 

20 U 20 U 1.OU 1.0 U NIA 1.0 U 

20 U 20 U 1.0 U 1.0 U NlA 1.0 U 

20 U 20 U 1.0 U 1.0 U NIA 1.0 U 

20 U 20 U 1.0 U 1.0 U NJA 1.0 U 

100 U I 16~1 5.0 U 5.0 U NIA 5.0 U 

20 U :2 U 1.0 U 1.0 U NIA 1.0 U 

20 U 20 U 1.0 U 1.0 U NIA 1.0 U 

100 U 100 U 5.0 U 5.0 U NIA 5.0 U 

20 U 20 U 1.0 U 1.0 U NIA 1.0 U 

20 U 20 U 1.0 U 1.0 U NJA 1.0 U 

20 U 20 U 1.0 U 1.0 U NIA 1.0 U 

20 U 20 U 1.0 U 1.0 U N/A 1.0 U 

20 U 20 U 1.0 U 1.0 U NIA 1.0 U 

20 U 20 U 1.0 U 1.0 U NIA 1.0 U 

180lJ I 2~~10 1.0 U 1.0 U N/A 1.0 U 
20 U 1.0 U 1.0 U N/A 1.0 U 

20 U 20 U 1.0 U 1.0 U N/A 1.0 U 

100 U 100 U 5.0 U 5.0 U N/A 5.0 U 

100 U 100 U 5.0 U 5.0 U NJA 5.0 U 

20 U 20 U 1.0 U 1.0 U NJA 1.0 U 
20 U 20 U 1.0 U 1.0 U N/A 1.0 U 

14uoIJ I 1\1~~10 1.0 U 1.0 U N/A 1.0 U 
;w U 1.0 U 1.0 U NJA 1.0 U 

l<5UI I l;~lu 1.0 U 1.0 U N/A 1.0 U 
:,:u U 1.0 U 1.0 U N/A 1.0 U 

20 U 20 U 1.0 U 1.0 U NIA 1.0 U 
40 U 40 U ~.O U :.!,(] U NIA 2.0 U 

4bUI 

qu 

1.0 U 1.0 U NIA 1.0 U 

~lUI 1.0 U 1.0 U N/A 1.0 U 

20 U 1.0 U 1.0 U NIA 1.0 U 

·20 U 20 U 1.0 U 1.0 U NfA 1.0 U 
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LW2S LW4S 
DM521 DM30C 
8115101 8/13/01 

1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
2.0 U 6.0 U 

I 2gr 15 U 
1. U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 

I 321 15 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
5.0 U 15 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U ! 191 
1.0 U 3. U 
UU 3.0 U 
5.0 U 15 U 
5.0 U 15 U 
1.0 U 3.0 U 

I 1·~1 3.0 U 
t u I ~:~Iu I 1~1 
1. U I 14~1 
1.0 U 3. U 
1.0 U 3.0 U 
:1.0 U {l,0 U 

I ~~I B 
1.0 U 3.0 U 
1.0 U 3.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

VOLATILES (1l91!..) 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,I-Dichloroethene 
1,I-Dichloroethane 
trans-1,2-Dichloroethene 
cis-l,2-Dichloroelhene 
Chior%rin 
1,2-Dichloroethane 
2-Butanone 
1,1, I-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromooichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromelhane 
1,1,2-Trichloroethane 
Benzene 
trans-l,3-Dichloropropene 
Bromofonn 
4-Melhyl·2·Pentanone (MIBK) 
2·Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofiuoromethane 

,1,2-Trichlorotrifluoroethane 
m,p-Xylene 
a-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 

1/30/02 s: Isheets\timeoil\ph2ri\Gwevnt18 shallow 

TABLEA~3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

SI:iALLQW WELLS 

LW7S LW8S LW13S RW1 

DM52J DM30J DM30R DM30G 

8/15/01 8/14/01 8/13101 8113101 

1.0 U 1.0 U NIA 1.0 U 

1.0 U 1.0 U NIA 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

2.0 U 2.0 U N/A 2.0 U 

5.0 U 8.2 U NIA I 7.~IM 
1.0 U 1.0 U NIA 1. U 

1.0 U 1.0 U N/A 1.0 U 

1.0 U 1.0 U NIA 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

1.0 U 1.0 U NIA 1.0 U 

1.0 U 1.0 U NIA 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

7.71 5.3 U N/A I 5.~1 
1.0 U 1.0 U N/A 1. U 

1.0 U 1.0 U N/A 1.0 U 
5.0 U 5.0 U N/A 5.0 U 

1.0 U 1.0 U N/A' 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

1.0 U I 2.01 N/A I 111 
1.0 U 1.0 U N/A 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

5.0 U 5.0 U N/A 5.0 U 

5.0 U 5.0 U N/A 5.0 U 

1.0 U 1.0 U N/A 1.0 U 

1.0 U 2.6 U N/A 1.0 U 

HU 1.0 U N/A I 181 
1.0 U 1.0 U N/A 1.0 U 

181 I 161 N/A I 821 
1.0 U I. U N/A 1.0 U 

1.0 U 1.0 U N/A 1.0 U 

2.0 U 2.0 U N/A 2.0 U 

101 1.0 U N/A 
10 U 1.0 U N/A q 
1.0 U 1.0 U NIA 1. U 

'1.0 U 1.0 U N/A 1.0 U 
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Sample Identification: 
Laboratory Identification: 

Date COllected: 

1 A·DiChlorobenzene 
Acrolein 
Methyl Iodide 
8ronnoethane 
Acrylonitrile 
1.1.Dichloropropene 
Oibromomethane 
1.1,1,2· Tetrachloroethane 
1,2-Dlbromo·3-ch!oropropane 
1,2,3-Trichloropropane 
trans· 1 A-Dichloro-2-butene 
1.3,5-Trimelhylbenzene 
1.2.4-Trimelhylbenzene 
Hexachlorobutadiene 
Ethylene Oibromide 
Bromochloromethane 
2,2-0ichloropropane 
1,3·0ichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2.Chlorotoluene 
4·Chlorotoluene 
tert-8ulylbenzene 
sec·Butylbellzene 
4-I$opropyltoluene 
n-Butylbenzene 
1,2,4.Trichlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

1/30102 5: ISheets\llnleolllph2rilGwevnt18 slla!iOw 

TABLEAw 3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

S!::lAL..L..QYt ll'lEL..L..S 
Dup of Bl 

81 X D J1 K LW1S 
DM30L DM30K DM30M DM528 DM52K DM52E 
8/14/01 8/14/01 8/14/01 8114101 8/15/01 8115/01 

20 U 20 U 1<0 U 1.0 U N/A 1.0 U 
1000 U 1000 U 50 U 50 U NIA 50 U 

20 U 20 U 1<0 U 1.0 U N1A 1.0 U 
40 U 40 U 2.0 U 2.0 U N1A 2.0 U 
20 U 20 U 1.0 U 1.0 U NIA 1.0 U 
20 U 20 U 1<0 U 1.0 U NIA 1.0 U 
20 U 20 U 1.0 U 1.0 U NIA 1.0 U 
20 U 20 U 1.0 U 1.0 U NIA 1.0 U 

100 U 100 U 5.0 U 5.0 U NIA 5.0 U 
60 U 60 U 3.0 U 3<0 U NIA 3.0 U 

100 U 100 U 5.0 U 5.0 U NJA 5.0 U 
:5:51 qu 1.0 U 1.0 U NIA 1.0 U 

l1VI 1.0 U 1.0 U N1A 1.0 U 
100 U 5.0 U 5.0 U NIA 5.0 U 
20 U 20 U 1.0 U 1.0 U NIA 1.0 U 
20 U 20 U 1.0 U 1.0 U NIA 1.0 U 
20 U 20 U 1.0 U 1.0 U NIA 1.0 U 
20 U 20 U 1.0 U 1.0 U N/A 1.0 U 
20 U 20 U 1.0 U 1.0 U N/A 1.0 U 

?e2J I fi'u 
1.0 U I 1.ci1 NlA 1.0 U 

20 U 1.0 U 1. U N/A 1.0 U 
20 U 20 U 1.0 U 1.0 U N/A 1.0 U 
20 U 20 U 1.0 U 1.0 U N/A 1.0 U 
20 U 20 U 1.0 U 1.0 U N/A 1.0 U 
20 U 20 U 1.0 U 1.0 U N/A 1.0 U 
20 U 20 U 1.0 U 1.0 U N/A 1.0 U 
20 U 20 U 1.0 U 1.0 U N1A 1.0 U 

100 U 100 U 5.0 U 5.0 U N/A 5.0 U 
100 U 100 U 7.5 U 5.0 U N/A 5.0 U 
100 U 100 U 6.0 U 5.0 U N/A 5.0 U 
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LW2S LW4S 
DM521 DM30C 
8115101 8113101 

1.0 U 3<0 U 
50 U 150 U 
1.0 U 3.0 U 
2.0 U 6<0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
5.0 U 15 U 
3.0 U 9.0 U 
5.0 U 15 U 

qu qu 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 

I ~~I 
1.0 U qt 
LOU 3.0 U 
1.0 U 3.0 U 
1.0 U 3.0 U 

~ 
3.0 U 

1 I 6'~1 
1 M 7. U 

5. U 15 U 

I 281 
5.0 U 

I 2~1 
1 U 
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Sample Identification: 
Laboratory !dentification: 

Dale Collected: 

1 A-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,I,2-Tetrachloroethane 
1.Z-Dibromo-3-chloropropane 
1,2.3-Trichloropropane 
trans-1,4-DichlorO-2-butene 
1.3.5-Trlmethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,Z.Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
8romobenzene 
2-Chlorololuene 
4-Chlorotoluene 
tert-Bulylbenzene 
sec-Butyl benzene 
4-lsopropyltoluene 
n-Butylbenzene 
1,2,4-Trrchlorobenzene 
Naphtnalene 
1,2,3-Trichlorobenzene 

1/30/02 s: \sheets\timeoil\ph2ri\Gwevnt18 shallow 

TABLE A~3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST2001 

TIME OIL NORTHWEST TERMINAL 

SI::I8LLQW WELLS 

LW7S LW8S LW13S RW1 
DM52J DM30J DM30R DM30G 
8115/01 8f14f01 8f13f01 8f13/01 

1,0 U 1.0 U NfA 1.0 U 
50 U 50 U NfA 50 U 
1.0 U ,,0 U NfA 1,0 U 
2.0 U 2.0 U N/A 2.0 U 
1.0 U 2.5 U NfA 1.0 U 
1.0 U 1.0 U N/A 1.0 U 
1.0 U 1.0 U NfA 1.0 U 
1.0 U 1.0 U NfA 1.0 U 
5.0 U 5.0 U N/A 5.0 U 
3.0 U 3.0 U N/A 3.0 U 
5.0 U 5.0 U NIA 5.0 U 
1.61 g N/A q 2.31 1. N/A 15 
o.u U . U N/A , U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1,0 U NIA 1.0 U 
211 a NfA I ;:1 271 NIA 
1.0 U 1.0 U NIA 1.0 U 
1.0 U 1.0 U NIA 1.0 U 
1,0 U 1.0 U NIA 1.0 U 
1.0 U q NIA 1.0 U 
2.21 NiA Ei 1.0 U 1. U NIA 3,8 
2.8!M I ~.2IM NIA 4. U 
5.0 U .0 U NfA 5,0 U 
7.01 5.0 U NfA 1 141 
0,0 U 5.0 U NIA 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method NWTPH 
TPH-Diesel Range 
TPH·Motor Oil Range 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mgIL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS (mgIL) 
Calcium (6010) 
Magnesium (6010) 
Potassium (6010) 
Sodium (6010) 
Tolal Dissolved Solids (EPA 160.1) 
Chloride (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (0 C) (avg) 
Conductivity (mSICm) (svg) 
Dissolved oxygen (mgfL) (avg) 
Turbidity (NTU) 

1130/02 s: ISheetsllimeoil\ph2ri\GwevnI18 shallow 

TABLEA-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

St::lAI.I.Q.W WEI.I.S 
Dup ofBl 

B1 X D Jl K LW1S 
DM30L DM30K DM30M DM52B DM52K DM52E 
8/14/01 8114/01 8f14/01 8/14101 8/15101 8/15/01 

~. J I ~:gl~ NIA NIA NfA NfA 
O.U U NIA NIA N/A NfA 
1\J1 I 191 NIA NIA NIA NfA 

u.uu\il 
u.wo U 

I g~gg~lu I g~gJ~lu I g:gJ~lu [ g:gg~lu I g~griIlu 
0.002 U 0.002 U 0.002 U 0.002 U I ~:~~~Iu 0.002 U 
0.00, U 0.001 U 0.001 U 0.001 U 0.001 U 

0.01 U 0.01 U 0.01 U 0.01 U I o~g~1 am u 
0.006 U 0.006 U 0.006 U 0.006 U 0.006 U 

15.2 16.4 34.3 22.7 40.3 25.8 
6.11 6.64 12.0 8.65 13.7 10.2 

2.1 2.5 1.9 2.6 4,4 2.2 
6,43 6.89 6.73 6.58 8.24 7.24 
140 130 180 150 NA 160 
8.0 J 6.0 J 4.5 62 NA 3.7 

6.43 6.49 6.94 6.85 6.92 6.94 
15.1 15.2 14.5 15.8 15.4 15.8 
259 248 331 278 350 245 
1.59 1.61 1.54 1.44 3.01 1.09 

8 7 1 4 5 4 

Page g of 10 

LW2S LW4S 
DM521 DM30C 
8f15/01 8f13101 

I J~l I ~d' 
NIA NIA 

I g:gJ~lu I g:g;~Ju 

q;u 
0.002 U 
0.001 U 

0.01 U 

I 0.0121 I i10071 

24.3 144 
7.63 43.6 

3.1 6.4 
5.84 11.5 
210 580 J 
26 7.1 

6.54 6.75 
15.5 16.2 
299 973 
3.04 0.84 
280 4 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mgfL) 
Method NWTPH 
TPH·Diesel Range 
TPH·Motor Oil Range 
TPH·Gssoline Range 

PRIORITY POLLUTANT 
METALS (mgIL) 
ArseniC (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS (mgIL) 
Calcium (6010) 
Magnesium (6010) 
Potassium (6010) 
Sodium (6010) 
Total Dissolved Solids (EPA 160,1) 
Chloride (EPA 325,2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
Conductivity (mS/em) (avg) 
Dissolved oxygen (mgIL) (avg) 
Turbidity (NTU) 

1130102 s: \sheets\timeoil\ph2rl\Gwevnt 18 shallow 

TABLE A~3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME Oil NORTHWEST TERMINAL 

SHALLOW WELLS 

LW7S LW8S LW13S RW1 
DM52J DM30J DM30R DM30G 
8115/01 8114101 8/13/01 8113101 

f! i:~lu N/A i:~u N/A 
3.91 N/A 7.71 

gg~:lu NA g:~[u U NA 
0,002 U 0,002 U NA 0,002 U 
0,001 U 0,001 U NA 0.001 U 

0,01 U 0,01 U NA 0,01 U 
0.006 U 0,006 U NA 0,006 U 

41,0 27.5 NA 45,3 
15.3 7.58 ' NA 15,2 
3.2 2,8 NA 3.5 

18.8 7.86 NA 6,62 
250 200 NA 220 J 
5,3 5,3 NA 7,6 

6,93 6.61 6,82 6.54 
15.2 15,0 15,2 1604 

433 467 383 389 
1.06 1.85 lA9 1.10 

10 18 0 a 

Note: See Table A-5 for key to footnotes and analytical data qualifiers, 

Page 10 of 10 
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TABLE A-4 Page 1 of 10 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

DEEE WEI..L.S 

Sample Identification: 82 J2 0 R G1A LW1D LW3D LW4D LW6D 

Laboratory Identification: DM30N DM52A DM30S DM30T DM30A DM52D DM52C DM30D DM308 

Date Coliected: 8/14/01 8/14101 8/14101 8/14/01 8113101 8115/01 8115/01 8/13101 8/13/01 

CHLORINATED PHENOLS (flg/L) 
EPA Method SW8270SIM 
Pentachlorophenol 0.25 U 0.25 U NIA NIA 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 

SEMIVOLATILES (flgIL) 
EPA Method SW8270 
Phenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

8is-(2..chloroethyl) Ether 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 20 U 2.0 U 2.0 U 2.0 U 

2-Chloropheno! 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1,3-Dichlorobenz.ene 1,0 U 1.0 U 1,0 U 1.0 U 1,0 U 1.0 U 1.OU 1.0 U 1.0 U 

1,4-Dichlorobenzene 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Benzyl Alcohol 5.0 U 5,0 U 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 

1,2-Dichlorobenzene 1.0 U 1,0 U 1,0 U 1,0 U 1.0 U 1.0 U 1.0 U 1,0 U 1,0 U 

2, Methylphenol 1.0 U 1,0 U 1,0 U 1.0 U 1.0 U 1,0 U 1,0 U 1.0 U 1,0 U 

2,2'·Oxybis( 1·Chloropropane) 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

4-Methylphenol 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 

N-Nitroso-Di·N-Propylamlne 2.0 U 2,0 U 2.0 U 2.0 U 2.0 U 2.0 U 2,0 U 2.0 U 2.0 U 

Hexachloroethane 2.0 U 2,0 U 2.0 U 2,0 U 2.0 U 2.0 U 2,0 U 2.0 U 2.0 U 

Nitrobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 

Isophorone 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 

2-Nitrophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 

2,4-Dimethylphenol 3,0 U 3.0 U 3.0 U 3,0 U 3.0 U 3.0 U 3,0 U 3,0 U 3.0 U 

BenZOiC Acid 10 U 10 U 10 U 10 U lOU lOU 10 U 10 U 10 U 

bis(2-Chloroethoxy) Methane 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1,0 U 

2,4·Dichlorophenol 3.0 U 3.0 U 3,0 U 3.0 U 3.0 U 3.0 U 3,0 U 3,0 U 3.0 U 

1,2,4-Trichlorobenzene 1.0 U 1,0 U 1.0 U 1,0 U 1.0 U 1.0 U 1,0 U 1.0 U 1,0 U 

Naphthalene 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 

4-Chloro8niline 3.0 U 3,0 U 3,0 U 3,0 U 3.0 U 3,0 U 3,0 U 3.0 U 3,0 U 

Hexachlorobutadiene 2,0 U 2,0 U 2.0 U 2.0 U 2.0 U 2.0 U 2,0 U 2,0 U 2.0 U 

4-Chlora.3-methylphenol 2.0 U 2,0 U 2.0 U 2.0 U 2.0 U 2.0 U 2,0 U 2.0 U 2,0 U 

2-Methylnephthalene 1.0 U 1,0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 3,31 1.0 U 

Hexachloracyc!opentadiene 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

2,4,6.Trichlorophenol 5.0 U 5.0 U 5.0 U 5,0 U 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 

2,4,5-Trichlorophenol 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5,0 U 5,0 U 5.0 U 5.0 U 

2·Chloronaphlhalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

2·Nitroaniline S.O U 5.0 U 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 5.0 U 5,0 U 

Dimethylphlhalate 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1,0 U 

Acenaphthylene 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U 

3-Nitroaniline 6.0 U 6,0 U 6.0 U 6.0 U 5.0 U 6,0 U 6.0 U 6.0 U 6,0 U 

OJ Acenaphthene 1.0 U 1,0 U 1.31 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 

N 2,4-Dinitrophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 

--I 4-Nitrophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 

0 Dibenzofuran 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1,0 U 
->. 2,6-0initrotoluene 5,0 U 5.0 U 5.0 U 5.0 U 5.0 U 5,0 U 5.0 U 5,0 U 5,0 U 

0 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

DEEeWELL.S 
[lESe WE.LLS 

Dupof RW2 

Sample Identification: LW9D LW10D LW11D LW12Dl LW12D2 LW14D LW17D LW18D RW2 W 

Laboratory Identification: DM30F DM30E DM52G DM52H DM52F DM30Q DM30P DM300 DM301 DM30H 

Date Collected: 8/14101 8113/01 8/15/01 8/15/01 8/15/01 8/13/01 8/13101 8/13/01 8113101 8/13101 

CHLORINATED PHENOLS (1l9/L) 
EPA Method SW8270SIM 
Pentachlorophenol 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 025 U 5.01 5.01 

SEMIVOLATJLES (flg/L) 
EPA Method SW8270 
Phenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NIA NIA NIA 2.0 U 2.0 U 

Bis-(2-Chloroethyl) Ether 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NIA NIA N/A 2.0 U 2.0 U 

2-Chlorophenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A NIA NIA 1.0 U 1.0 U 

l,3-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NfA N/A NIA 1.0 U 1.0 U 

lA-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 

Benzyl Alcohol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NIA NIA N/A 5.0 U 5.0 U 

l,2-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA N/A 1.0 U 1.0 U 

2-Melhylphenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NfA N/A 1.0 U 1.0 U 

2,2'-Oxybis(1-Chloropropane) 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A NIA N/A 1.0 U 1.0 U 

4-Methylphenol 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA N/A 1.0 U 1.0 U 

N-Nitroso-Di-N-Propyiamine 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NIA NfA N/A 2.0 U 2.0 U 

Hexachloroethane 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NfA NIA N/A 2.0 U 2.0 U 

Nitrobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 

Isophorone 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 

2-Nitrophenol 5.0 U 5.0 U 5.0 U 5.0 U S.O U N{A NIA N/A 5.0 U 5.0 U 

2,4-Dimethylpheno! 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U NIA NIA N/A 3.0 U 3.0 U 

Benzoic Acid 10 U 10 U lOU 10 U 10 U N/A N/A NIA 10 U 10 U 

bis(2-Chloroethoxy) Methane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA N/A 1.0 U 1.0 U 

2,4-Dichlorophenol 3.0 U 3.0 U 3.0 U 30 U 3.0 U NJA NIA NIA 3.0 U 3.0 U 

l,2,4-Trichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA N/A 1.0 U 1.0 U 

Naphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NiA 1.61 1.81 

4-Chloroaniline 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U N/A NIA N/A 3.0 U 3.0 U 

Hexachlorobutadiene 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U N/A NIA N/A 2.0 U 2.0 U 

4-Chloro-3-methylphenol 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NJA N/A NiA 2.0 U 2.0 U 

2-Methylnaphthalene 1.0 U 10 U 1.0 U 1.0 U 1.0 U NIA NIA N/A 6.51 641 

Hexachlorocyclopentadiene 5.0 U 5.0 U 5.0 U 5.0 U 5"0 U N/A NIA N/A 5.0 U 5.0 U 

2.4,6-Trich!oropheool 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NIA NIA NIA 5.0 U 5.0 U 

2,4,5-Trichlorophenol 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U N/A NIA N/A 5.0 U 5.0 U 

2-Chloronaphthalene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA N/A NIA 1.0 U 1.0 U 

2-Nitroaniline 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U N/A NIA NIA 5.0 U 5.0 U 

Dimethylphlhalate 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NlA 1.0 U 1.0 U 

Acenaphfhylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A N/A NiA 1.0 U 1.0 U 

3-Nitroaniline 6.0 U 6.0 U 6.0 U 6.0 U 6.0 U NIA N/A NIA 8.0 U 6.0 U 

OJ Acenapl1thene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A NJA NIA 1.0 U 1.0 U 

N 2.4-Diniirophenol 10 U 10 U lOU 10 U 10 U NIA NIA NIA 10 U lOU 

--I 4-Nitropheno! 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NIA N/A N/A 5.0 U 5.0 U 

0 Dibenzofuran 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A NIA N/A 1.0 U 1.0 U 

-->. 2,6-Dinitrotoluene 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NIA N/A NIA 5~0 U 5.0 U 

0 
.j::>.. 

,..-... 
CD DRAFT '"-'" 
0 
-->. 

(J) 
1/30102 s:\Sheetsltimeoillph2riIGwevnt18 deep 

W 
.j::>.. 
0 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
-->. 

(J) 
W 
.j::>.. 
-->. 

Sample Identification: 
Laboratory Identification: 

Dale COllected: 

2,4-0initrotoluene 
Diethylphlhalate 
4-Chlorophenyl-phenylell1er 
Fluorene 
4-Nitroaniline 
4.6-DinitrO-2-Methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Oi-n-Butylphthalate 
Fluoranthene 
Pyrene 
Bulylbenzylphthalate 
3,3'-Dichlorobenzidine 
8enzo(a)anthracene 
bis(2-Ethylhexyl)phthalale 
Chrysene 
Di-n-Octyl phthalate 
Benzo(b)ftuoranthene 
Benzo(k)fiuoranthene 
8enzo(a)pyrene 
!ndeno(1,2,3-cd)pyrene 
Oibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

1/30/02 s:\sheelsltimeoillph2riIGwevntI8 deep 

QE:EE>:WEL.L.S 

82 
DM30N 
8/14101 

5.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
10 U 

1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

TABLE A-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

J2 0 R G1A LW1D 
OM52A OM30S DM30T OM30A DM52D 
8/14101 8/14/01 8114101 8/13/01 8115101 

5.0 UJ 5.0 U 5.0 U 5.0 U 5.0 UJ 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.OU 
1.0 U 1.61 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
10 U 10 U 10 U 10 U 10 U 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.OU 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 2.01 5.41 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Page 301 10 

lW30 lW40 LW60 
DM52C DM300 OM30B 
8/15101 8/13/01 8113/01 

5.0 UJ 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
10 U 10 U 10 U 

1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
UU 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 10 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1,0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1,0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

2,4·Dinitrotoluene 
Diethylphthalate 
4·Chlorophenyl-phenylether 
Fluorene 
4·Nitroaniline 
4,6.Dinitro.2.Methylphenol 
N·Nitrosodiphenylamine 
4-8romophenyl-phenylether 
Hexachlorobem:ene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrena 
Bulylbenzylphthalate 
3,3'·Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl)phttlalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k}f1uoranthene 
Benzo( a )pyrene 
!ndeno(1,2.3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,ijperylene 

1130/02 S:\Sheets\timeoillph2riIGwevnt18 deep 

OEEEWEl.1.S 

LW9D 
DM30F 
8114101 

5.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
10 U 

1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1,0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

TABLE A-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERL Y SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

LW10D LW"D LW12D1 LW12D2 LW14D 
DM30E DM52G DM52H DM52F DM30Q 
8113101 8115101 8/1510, 8[15101 8/13101 

5.0 U 5.0 UJ 5.0 UJ 5.0 UJ N/A 
1.0 U 1.0 U 1.0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U NfA 
5.0 U 5.0 U 5.0 U 5.0 U NfA 
10 U 10 U 10 U 10 U NfA 

1.0 U 1.0 U 1.0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
5.0 U 5.0 U 5.0 U 5.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
5.0 U 5.0 U 5.0 U 5,0 U NIA 
1.0 U 1.0 U 1,0 U 1,0 U N/A 
2.01 1.0 U 1.0 U 1,0 U N/A 
1.0 U 1.0 U 1.0 U 1,0 U N/A 
1.0 U 1.0 U 1.0 U 10 U NIA 
1.0 U 1.0 U 1.0 U LOU N/A 
1.0 U 1.0 U 1,0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1,0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U NIA 

Page 4 of 10 

REEEWEU.S 
DupofRW2 

LW170 lW18D RW2 W 
DM30P DM300 DM301 OM30H 
8113101 8113101 8113101 8113101 

NIA N/A 5.0 U 5.0 U 
NIA NIA 1.0 U 1.0 U 
N/A NIA 1.0 U 1.0 U 
NIA NIA 1.0 U 1.0 U 
NIA NIA 5.0 U 5.0 U 
NfA N/A 10 U 10 U 
N/A NIA 1.0 U 1.0 U 
N/A NIA 1.0 U 1.0 U 
NIA NrA 1.0 U 1.0 U 
NIA NIA 5.0 U 5.0 U 
NIA NIA 1.0 U 1.0 U 
NIA N/A 1.0 U 1.0 U 
NIA N/A 1.0 U 1.0 U 
NIA NIA 1.0 U 1.0 U 
N/A NIA 1.0 U 1.0 U 
N/A NIA 1.0 U 1.0 U 
N/A NIA 1,0 U 1.0 U 
NIA N/A 5.0 U 5.0 U 
NIA NfA 1.0 U 1.0 U 
N/A NfA 1.0 U 1.0 U 
N/A N/A 1.0 U 1.0 U 
NIA N/A 10 U 1.0 U 
N/A N/A 1.0 U 1.0 U 
NIA NIA 1.0 U 1.0 U 
NIA N/A ,>0 U 1.0 U 
NIA NIA 1.0 U 1.0 U 
NIA NIA 1.0 U 1.0 U 
NIA N/A 1.0 U 1.0 U 

DRAFT 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

LlE5EW5!.!.S 

Sample Identification: I 82 
J2 0 R G1A LW10 LW30 lW40 lW60 

Laboratory Identification: OM30N OM52A OM30S DM30T OM30A DM520 OM52C OM30D DM30B 

Date Collected: 8114101 8/14/01 8/14101 8/14/01 8/13101 8115/01 8115101 8113101 8/13101 

VOLATILES (1'9IL) 
EPA Method SW8260 
Chloromethane ,<0 U 1.0 U 1.0 U 1.0 U 1.0 U ,<0 U 1.0 U 1.0 U 1.0 U 

8romomethane 1.0 U 1.0 U 1.0 U 1.0 U ,<0 U 1.0 U 1.0 U 1.QU 1.0 U 

Vinyl Chloride 1.0 U 1.0 U ,<0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Chloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Methylene Chloride 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

Acetone 5.0 U 5.0 U 5.0 U 101 5.61 5.0 U 381 421 5.0 U 

Carbon Disulfide 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1 ,1-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 10 U ,<0 U 1.0 U 1.0 U 1.0 U 

1 ,1·Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 10 U 1.0 U 1.0 U 

trans-1,2·Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

cis-1,2-0icl1loroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Chloroform 1.0 U ,<0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1,2-Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

2-Sutanone 5.0 U 5.0 U 5.0 U 5.0 U 131 5.0 U 5<0 U 5.0 U 5.0 U 

1,1 ,1. Trichloroethane UU 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Carbon Tetrachloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Vinyl Acetate 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

Bromodichloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1.2-Dichloropropane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

cis-1,3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Trichloroethene 1.0 U 1.0 U 1.0 U La U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Oibromoch!oromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1 .1.2-T ricl1loroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

8enzene 1.0 U 1.0 U 1.0 U 131 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

trans-1 ,3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Sromoform 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

4-Methy!+2-Pentanone (MISK) 5.0 U 5.0 U 5.0 U 5.0 U 5<0 U 5<0 U 5.0 U 5.0 U 5.0 U 

2-Hexanone 5.0 U 5D U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

Tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1,1,2,2-Telrachloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Toluene 1.0 U 1.0 U 1.11 2.81 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Chlorobenzene ' .. 0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Ethylbenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

Styrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

OJ 
Trichlorofluoromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

1,1,2-Trichlorotrifluoroetl1ane 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 

N m,p-Xylene 1.0 U 1.0 U 1.11 3.41 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
--I 
0 o-Xylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

->. 1 ,2-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 

0 1,3-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U La U 1.0 U 1.0 U 1.0 U 1.0 U 

.j::>,. 
,..-... 
CD 
"-" 
0 DRAFT ->. 
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W 
.j::>,. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 
TIME OIL NORTHWEST TERMINAL 

D.EEEWELL.S D.EEE WEL.I.S 
Dupof RW2 

SUlllplu Idulllllk;uUoll. LWUO LWIOD LWtll.) LWI:1Ut LWt:1D1 LWHD lWt7D LWI8D f\W:1 W 
Laboratory Identification: DM30F DM30E DM52G DM52H DM52F DM30Q DM30P DM300 DM301 DM30H 

Date Collected: 8/14101 8/13101 8115101 8/15101 8115101 8/13101 8/13101 8113101 8113/01 8/13101 

VOLATILES (fl9/L) 
EPA Method SW8260 
Chloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA N/A NIA 1.0 U 1.0 U 
8romomethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 
Vinyl Chloride 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A NIA N/A 1.0 U 1.0 U 
Chloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NfA 1.0 U 1.0 U 
Methylene Chloride 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NIA NIA N/A 2.0 U 2.0 U 
Acetone 5.0 U 5.0 U 101 5.0 U 5.0 U NfA NIA N/A 5.0 U 5.0 U 
Carbon Disulfide 1.0 U 1.0 U 1.0 U UU 1.0 U N/A NIA N/A 1.0 U 1.0 U 
1,I·Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA N/A 1.0 U 1.0 U 
1,1-Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A NIA NIA 1.0 U 1.0 U 
trans-l ,2-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NJA 1.0 U 1.0 U 
cis-l,Z-Dichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA N/A NIA 1.0 U 1.0 U 
Chloroform 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A N/A NIA 1.0 U 1.0 U 
1,2-Dichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A N/A NIA 1.0 U 1.0 U 
2-8utanone 5.0 U 5.0 U 5.0 U 5.71 5.0 U N/A N/A NIA 521 5.0 U 
1,1, I-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A N/A NIA 1.0 U 1.0 U 
Carbon Tetrachloride 1,0 U 1.0 U 1.0 U 1.0 U 1.0 U NfA N/A NIA 1.0 U 1.0 U 
Vinyl Acetate 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NfA NIA N/A 5.0 U 5.0 U 
8romodichloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 
1,2-Dichloropropane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A N/A NIA 1.0 U 1.0 U 
cis-1 ,3-Dichloropropene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 
Trichloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A N/A NIA 1.0 U 1.0 U 
Dibromochloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A NIA NIA 1.0 U 1.0 U 
1,1 ,2-Trichloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 
Benzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 
trans-l,3-Dichloropropene 1.0 U ,>0 U 1.0 U 1.0 U 1.0 U NIA NIA NfA 1.0 U 1.0 U 
Bromoform 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 
4.Methyl-2-Pentanone (M 18K) 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NIA NIA NfA 5.0 U 5.0 U 
2·Hexanone 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NIA N/A NIA 50 U 5.0 U 
Tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NfA NfA 1.0 U 1.0 U 
1,1,2,2-Tetrachloroethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA N/A N/A 10 U 1.0 U 
Toluene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NfA NIA NfA 1.0 U 1.0 U 
Chlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NfA 1.0 U 1.0 U 
Ethylbenzene fo U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA N/A 3.11 3.41 
Styrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA N/A UU 1.0 U 
Trichlorofluoromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 

OJ 1,1,2-T richlorotrifiuoroethane 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U NIA NJA NIA 2.0 U 2.0 U 
N m,p-Xylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U N/A NIA NIA 6.81 7.el --I o.Xylene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NfA 1.0 U 0 1.6 

-->. 
1,2-Dichlorobenzene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 

0 l,3-Dichlorobenzene -LOU 1.0 U 1.0 U 1.0 U 1.0 U NIA NIA NIA 1.0 U 1.0 U 
.j::>,. 
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Sample Identification: 
laboratory Identification: 

Date Collected: 

l,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
8romoethane 
Acrylonitrile 
1,I-Dichloropropene 
Oibromomethane 
1,1,1,2-Tetrachloroethane 
1.2-Dibromo-3-chloropropane 
1,2,3-Trlchloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trlmethylbem::ene 
1.2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
8romochloromethane 
2.2-Di<;hloropropane 
1,3-Dichloropropane 
I sopropylbenzene 
f1-Propylbem:ene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
lert-Bulylbenzene 
sec-Butylbenzene 
4-lsopropyltoluene 
n-Butylbenzene 
1,2,4-Trichiorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

1130/02 s:\sheetsltimeoil\ph2n\Gwevnt18 deep 

QEEe I'YEL.L.S 

82 
OM30N 
8/14/01 

1.0 U 
50 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
3.0 U 
5.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
10 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
5.0 U 

TABLE A·4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

J2 0 R G1A lW1D 
DM52A OM30S OM30T DM30A DM52D 
8/14101 8114/01 8f14101 8/13/01 8115101 

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
50 U 50 U 50 U 50 U 50 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 2.0 U 2.0 U 2.0 U 
1.0 U 1.2 U 5.1 U toU 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 10 U 1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U ~~I a 130

1 
1.0 U 

1.0 U 16 120 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1'OU8 1.0 U 
1.0 U 5.01 3.81 17 1.0 U 
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 
1.0 U 201 1.0 U 111 1.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 

Page 7 of 10 

LW3D LW4D LW6D 
DM52C DM30D DM30B 
8/15101 8113101 8113/01 

1.0 U 1.0 U 1.0 U 
50 U 50 U SOU 
1.0 U 1.0 U 1.0 U 
20 U 2.0 U 2.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
3.0 U 3.0 U 3.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U ~:I 1.0 U 
1.0 U 1.0 U 
5.0 U 5.0 U 5.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U ~:I 8.81 
1.0 U 1.4 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 
1.0 U 1.0 U 1.0 U 

1.0u8
M B 

1.0 U 4.1 4.3 
1.0 U 1.0 U 1.0 U 
1.0 U 3.4IM 1.4 U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 
5.0 U 5.0 U 5.0 U 
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Sampie identification: 
Laboratory identification: 

Pale Collected: 

1,4-Dichiorobenzene 
Acrolein 
Methyl lodido 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Pibromomethane 
1,1,1,2-Tetrachtofoethane 
1,2-Dibromo-3-chloropropane 
1,2,3-Trich!oropropane 
trans-l,4-Oichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2-Dichloropropane 
1 ,3-Dlchloropropane 
isopropylbenzene 
n-Propy!benzene 
Bromobenzene 
2-Chlorotoluene 
4-Ch!orotoluene 
lert-Bulylbenzone 
sec-BLIlylbenzene 
4·!sopropyltoluene 
n-Butylbenzene 
1,2,4. Trlchlorobenzene 
Naphthalene 
1,2,3-Trichlorobenzene 

1130/02 s:lsheetsli!meoillph2riIGwevnI18 deep 

QEEEWELLS 

LW9D 
DM30F 
8114101 

1.0 U 
50 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
5.0 V 
3.0 U 
5.0 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1,0 U 
1.0 U 
1,0 U 
1,0 U 
1,0 U 
10 U 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
5.0 U 

TABLE A·4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

LW10D LW110 LW12Pl LW12D2 LW14P 
DM30E DM52G DM52H DM52F DM30Q 
8113101 8115101 8115101 8115101 8/13/01 

1.0 U 1.0 U 1.0 U 1.0 U NIA 
50 U 50 U 50 U 50 U NIA 

1.0 U 1.0 U 1.0 U t.O U NIA 
2.0 U 20 U 2.0 U 2.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 V NIA 
5,0 U 5.0 U 5.0 U 5.0 U NIA 
3.0 U 3.0 U 3.0 U 3.0 U NIA 
5,0 U 5,0 U 5.0 U 5.0 U NIA 
1.0 U 2.21 1.51 1.0 U NIA 
1.0 U 3,6 7,5 1,0 U NIA 
5.0 U 5,0 U 5.0 U 5.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NfA 
1.0 U 1.21 1.0 U 1.0 U N/A 
1.0 U 1.0 U 1.0 U 1,0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NfA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1.0 U 1.41 1.0 U 1.0 U NIA 
1.0 U 1.0 U 1.0 U 1.0 U NIA 
1,0 U 1.51 1.0 U 1.0 U NIA 
5.0 U 5.0 U 5.0 U 5.0 U NIA 
5.0 U 5.0 U 5.0 U 5.0 U NIA 
5.0 U 5.0 U 5.0 U 5.0 U NIA 
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QI:EEWELLS 
DUpof RW2 

LW17D LW1SD RW2 W 
DM30P DM300 DM30i DM30H 
8/13/01 8113101 6113/01 8/13/01 

NIA NIA 1.0 U 1.0 U 
NIA NIA 50 U 50 U 
NIA NIA 1.0 U 1.0 U 
NIA NIA 2.0 U 2.0 U 
NIA NIA 1.0 U 1.0 U 
NIA NIA 1.0 V 1.0 U 
NIA N/A 1.0 U 1.0 U 
NIA NIA 1.0 U 1.0 U 
NIA NIA 5.0 U 5.0 U 
NIA NIA 3.0 U 3.0 U 
NIA NIA 5.0 U 5.0 U 
NIA NIA 

62;1 ~;I NIA NIA 
N/A NIA 5.0 U 5,0 U 
NIA NIA 1.0 U 1.0 U 
NIA NfA 1.0 U 1.0 U 
NfA NIA 1.0 U 1,0 U 
NIA NIA 1.0 U 1.0 U 
NfA NIA ;:1 ~~I NIA NIA 
NIA NIA 1.0 U 1.0 U 
NfA NfA 1.0 U 1.0 U 
NIA NIA 1.0 U 1.0 U 
N/A NIA 1.1 1M 1.01 
NIA N/A 3,9 4-,. 
NIA NrA 1.0 U 1.0 U 
NIA NIA 3.0jM 3.31 
NIA N/A 50 U 5,0 U 
NIA NIA 5.0 U 5.01 
NIA NIA 5.0 U 5.0 U 
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Sample Identification: 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method NWTPH 
TPH·Diesel Range 
TPH-Motor Oil Range 
TPH-Gasoline Range 

PRIORITY POllUTANT 
METALS (mg/L) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONAlS (mgIL) 
Calcium (6010) 
Magnesium (6010) 
Potassium (6010) 
Sodium (6010) 
Total Dissolved Solids (EPA 160.1) 
Chloride (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature C C) (avg) 
Conductivity (mSfcm) (evg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 

1/30/02 s:\SheeIS\limeoll\ph2ri\Gwevr1118 deep 

B2 
DM30N 
8114/01 

N/A 
N/A 
N/A 

0.(10) 
0.005 U 
0.002 U 
0.001 U 

0.01 U 
0.006 U 

42.0 
18.3 

3.9 
11.4 
270 
6.1 

6.96 
16.S 
60S 
1.9S 

16 

TABLE A-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME OIL NORTHWEST TERMINAL 

J2 0 R G1A LW1D 
DM52A DM30S DM30T DM30A DM52D 
8/14/01 8114101 8/14/01 8/13/01 8115101 

NIA N/A NIA 3.31 N/A 
N/A N/A N/A NIA NIA 
NIA NIA NIA NIA NIA 

LW3D 
DM52C 
8115/01 

NIA 
N/A 
NIA 

.. 0:(10) N/A N/A 0.040 c:=o:n®J C==O:-01]] 
0.005 U N/A N/A 
0.002 U N/A N/A 
0.001 U N/A N/A 

0.01 U NfA NIA 
0.006 U N/A NIA 

49.5 NfA N/A 
30.0 NfA NIA 

2.1 NIA NfA 
14.S NfA NIA 
350 N/A NfA 
5.9 NfA NfA 

6.91 6.80 7.00 
15.7 15.9 15.1 
594 563 628 
1.30 1.89 1.26 

4 34 89 

0.013 
0.017 
0.008 

0.01 
0.033 

67.9 
24.9 

2.4 
13.5 
330 J 

10 

6.79 
15.5 
614 
1.41 

133 

0.005 U 
0.002 U 
0.001 U 

0.Q1 U 
0.006 U 

50.2 
32.0 

1.4 
13.3 
360 
3.1 

7.11 
16.3 
503 
1.34 
148 

0.005 U 
0.002 U 
0.001 U 

0.01 U 
0.0121 

55.1 
25.4 

3.4 
12.6 
310 
4.5 

6.54 
14.4 
628 

11.14 
40 

LW4D 
DMSOD 
8/13/01 

3.41 
NIA 
N/A 

0.032J 
0.005 U 

0.00'£1 
0.001 

0.01 U 
0.012 

81.3 
35.2 

1.5 
16.5 
430 J 

18 

6.94 
15.4 
757 

0.98 

LW6D 
DM30B 
8113/01 

[ 1.71 
N/A 
NIA 

CQOLO] 
0.005 U 

0.0031 
0.002 

0.01 U 
0.0091 

40.8 
16.8 

2.6 
10.4 
220 J 
3.8 

6.72 
157 
413 
1.50 

0 
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SJmplo Idonlific,-,!iOll 
Lllboratory Idenuticaliol1: 

Oa\e Collected: 

TOTAL PETROLEUM HYDROCARBONS (mgIL) 
Method NWTPH 
TPH·Oiesel Range 
TPH·Motor Oil Range 
TPH·Gasoline Range 

PRIORITY POLLUTANT 
METALS (myIL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS (mgIL) 
Calcium (6010) 
Magnesium (6010) 
Potassium (6010) 
Sodium (6010) 
Total Dissolved Solids (EPA 160.1) 
Chloride (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature C C) (avg) 
Conductivity (mS/cm) (avg) 
Dissolved Q)(ygen (mgIL) (avg) 
Turbidity (NTU) 

1/30102 s:lSheets\timeoil\ph2riIGwevnt18 deep 

!:lEE2 \I:lEl.l.S 

lwno 
OM30F 
8/14/01 

0.25 U 
NIA 
NIA 

0.0441 
0.005 U 
0.002! 
0.001 U 

0.Q1 U 
0.008 U 

39.8 
13.8 
1.8 

5.76 
200 
3.3 

6.97 
14.6 
324 

1.80 
107 

TABlEA-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
THIRD QUARTERLY SAMPLING EVENT, AUGUST 2001 

TIME Oil NORTHWEST TERMINAL 

LW10D LW11D LW12D1 LW12D2 LW14D 
DM30E OM52G DM52H DM52F DM30Q 
8/13101 8115101 8115/01 8115/01 8113/01 

0.25 U 0.881 0.81 1 NiA N/A 
NIA N/A NiA NiA N/A 
NIA N/A NfA N/A N/A 

0.027 0.009 0.017 0.024 1 NIA 
0.019 0.024 0.032 0.005 U NIA 
0.024 0.024 0.038 0.002 U NIA 
0.008 0.008 0.012 0.001 U NfA 

0.Q1 0.02 0.D3 0.01 U NfA 
0.039 0.064 0.074 0.006 U NIA 

22.5 55.9 53.1 29.4 NlA 
12.1 27.6 29.0 13,7 N/A 
1.5 2.9 1.9 2.4 NIA 

9.Q9 17.5 11.5 13.5 NIA 
160 J 300 320 210 NIA 
4.1 8.3 7.8 7.9 N/A 

7.03 7.80 7.20 6.96 6.81 
16.2 14.7 14.4 14.0 14.1 
216 488 469 356 296 

0.63 1.43 1.96 0.34 0.83 
855 45 267 0 999 

Note: See Table A·5 for key to footnotes and analytical data qualifiers. 
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OEE2WEl.!.S 
OupofRW2 

LW17D LW1BO RW2 W 
DM30P OM300 DM301 OM30H 
8/13101 8/13101 8113101 8/13101 

N/A NIA 1.41 1.21 
NIA NIA 0.50 U 0.50 U 
N/A NIA 1.3j 1.3j 

NIA N/A 0.0191 00201 
NIA NIA 0.005 U 0.005 U 
NfA NfA 0.002 U 0.002 U 
NfA N/A 0.001 U 0.001 U 
NIA N/A 0.01 U 0.01 U 
NIA N/A 0.020 1J O.0281J 

N/A NIA 39.0 41.0 
NIA NfA 17.1 17.8 
NIA N/A 2.8 2.8 
N1A NIA 12.3 12.9 
NIA NIA 270 J 290J 
NIA N/A 8.9 8.2 

6.67 6.60 6.70 6.68 
15.3 15.2 15.7 15.6 
544 623 455 454 
1.69 1.82 0.52 0.37 

0 144 0 0 
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APPENDIX B 

Data Validation Report 

To be provided with final document. 
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APPENDIX C 

Laboratory Data 

To be provided with final document. 
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01/31/2002 

Experts warn of toxic soil risk 

By Martin van den Hemel 
A proposed shipment of 8,600 tonnes of dioxin-laced soil earmarked for 
a Richmond landfill should be handled with extreme caution, two United 
States experts warn. 

Dr. Peter Defur, a dioxin toxicology expert at Virginia Commonwealth 
University in Richmond, Virginia, told The Richmond Review that dioxin 
levels in the contaminated soil from Portland, Oregon would trigger an 
expensive site clean-up in the United States under Environmental 
Protection Agency laws. 

Dioxins are a toxic class of chemical compounds containing chlorine 
that scientists have linked to cancer and other ailments. 

The fact that the dioxins will not be removed, that Richmond is a 
lowland area in the midst of an earthquake zone, and that the dioxins 
will be stored in a landfill not specially designed to contain the toxic 
chemical, is asking for trouble, Defur said. 

"With all those factors, the probability of something going wrong is 
increased dramatically," he said. 

"Putting it in a lowland area is really unacceptable for hazardous waste 
and this is hazardous waste." 

The 5011 from the Time Oil Company site in Oregon has dioxin levels of 
between 1.2 and 5.6 parts per billion, and an average of 3 parts per 
billion. 

Defur said those levels are enough of a concern in the United States 
that it would be deemed hazardous waste, which must be entombed in 
specially-designed double-lined bunke~s with leachate collection 
systems. 

~~~~~gtIf;~~~~~~~~y "They've done that because it's better safe than sorry. It's a forever 
sort of waste, particularly in soils/ Defur said t noting that the dioxin 
levels will remain the same for decades and I[fetimes to come. "That 
level of dioxin Is not benign." 

SISTER PAPERS 

Leami 

.. .Istory69490.html ?LeftSide;::::;%23 FFFFFF &HighlightColour-%23 3 36666&HotSpotColour=o/.l/31/2002 
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Stephen Lester, science director for the Centre for Health, Environment 
and Justice, in Falls Church, Virginia, outside of Washington, D.C. said 
dioxin levels in the environment are already at levels where adverse 
health effects have been observed. 

"What is clear ... (is that) any additIonal exposures are likely to have 
significant impacts. This is a serious contaminated material." 

The controversy surrounding the shipment has caught Hazco vice~ 
president Gregory Campbell and Ecowaste president Stuart Somerville 
by surprise. 

"It's very hurtful actually/' Campbell said, referring to the negative 
publicity surrounding the soil. 

"We think we're doing a good thing," Somerville added. 

They took The Richmond Review for a tour of the 400-acre site at 
15111 Williams Rd. and explained how the soil will be treated and 
stored. 

The 8,600 tonnes of soil represents a relatively small amount of soil, 
filling an average Richmond residential lot of 120 feet by 60 feet about 
12 feet deep. 

The soil will first be placed on a specially-designed asphalt bed with 
drainage channels that collects any liquid that leaches from the soil. 

The mountain of soil will be covered with plastiC, and it will sit for 
anywhere from a few months to a year as the naturally~occurring 
microbes eat one of the major contaminants, the wood preservative 
pentachlorophenol, or PCP. 

After regular and frequent testing, once the PCP levels have dropped to 
acceptable standards, the soil will be moved to the regular landfill, 
which handles mainly non-recyclable construction demolition site 
waste. 

At this point, Somerville said provincial regulations deem the soil to be 
clean. 

The Ecowaste landfill sits atop an impermeable clay layer that has a 
series of collection pipes tied into it. The runoff is tested monthly in 
some cases. 

"We're a pretty benign sort of operation," Somerville said. 

He noted that dioxins are found almost everywhere, including everyday 
foods like ice cream and Is even found in preastmilk. 

Laurie Valeriano, policy director for the non~profit environmental health 
organization Washington Toxics Coalition, agrees that dioxins are fairly 
ubiquitous, but said that's not a good thing or a reason to brush it off 
as acceptable. 

"It's there because we're putting it into the enVironment," Valeriano 

l!l:torvhQ4()O html?T ,eft~icle=%?1 FFFFFF &Hio-hli ohtrolo1l1=%?'i 'i'ihhhh&HotSnotColour= 1/31/2002 
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said. 

Defur expects that the EPA will bring in even more stringent regulations 
regarding dioxins later this year, predicting the EPA will drop the site 
clean-up trigger point an order of magnitude, from one part per billion 
to 100 parts per trillion. That makes the soil earmarked for Richmond 
10 to 50 times higher. 

A forthcoming city staff report will Include options for dealing with the 
proposal and whether the city should consider its own 5011 disposal 
regulations. 
"~'_ •• ~,coo~mm, •• ,.~"h •• H.U_H""""U"""_R"""_~_~.~~, •• wu" •• ,.h""'Rn .. ""-<n'h'--"'-.'·"~··""_"_"'_"'R'_'·R •• ' ___ •• •••• _m' ••• u._m'. • .H_""""' __ nn."~n·'.'<'''_U'~''_U'~''_._.~.u., .. , .. ,.~ .... "., .. " .. , .• _ .... _ .• _~ ... _~,_, .. ,,_ .... ' .. ~.Nmm<m .. >.'-".") 
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Landau 
Associates 

January 8, 2002 

Mr. Tom Roick 
c;-'pregon Department of Environmental Quality 
>cJ;)f)20 SW Fourth Avenue, Suite 400 
~:rortland, OR 9720 \-4987 

TIME OIL NORTHWEST TERMINAL 

PORTLAND, GREGON 

Dear Mr. Roick: 

On behalf of Time Oil, attached is the December 200 I monthly report for Time Oil Northwest 

Tenninal RIfFS. 

jl8lOl S',\wP/l.0C\231\TRANSMlT,FAX\Mootllly Rpt_Ur doc 

Enclosure 

cc: Mr. Kevin Murphy, Time Oil Co. 

LANDAU ASSOCIATES, INC. 

Ser:ior Hydrogeologist 

Ms. Patricia Dost, Schwabe Willian.son & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. e/" 

1302, • ..1 AVEN\ IF SOl JTH • !:D~lO~ DS. WA 93020 
(425) 77~·0907 • F~, (425) 773-6409 • CI"Ii FI~c (SIXlJ 552-5957 • E-mail: llll"o@!an,LIUIiIt COIll 

Sl~:lUlc (Edmond,) T:.ICOlll,l I',"thlnd (Lake O,wego) Spokane 

~ . --
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• 

MONTHL Y REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

December 2001 

Prepared and submitted the November 200 I monthly report to DEQ . 

. . Continued implementation of the groundwater interim action in the lower zone at RW-2 . 
Approximately a total of 1.32 million gallons of groundwater have been recovered, treated, and 
discharged. Analytical results indicate pentachlorophenol is degraded to nondetectable 
concentrations or concentrations less than the discharge limitations in the effluent. 

. Continued review of the system operations performance for the grC'undwate:- interim o.:::tior: :;ystem 
~o.i,c :C:llnd the onsite wastewater treatment system. 

• Reinstalled the Grundfos® submersible pump and conductivity sensor in horizontal recovery well, 
HRW -I (removed for performance of vacuum-enhanced pumping test). The water level In the well 
has risen above the sensor; therefore, preparation began for implementation of startup' of the 
groundwater interim action in the upper zone at HRW-\ using the submersible pump. 

• Continued client review of the Soii Stockpile Removal Action Plan. 

• Received approval from EPA regarding the export of hazardous material in the soil stockpile from the 
United States. Received approval from Environment Canada and the British Columbia Ministry of 
Environment regarding the import of the material to Canada. 

• Continued internal review of the Third Quarter 2001 Groundwater Report and Third Quarter 2001 
Groundwater Interim AcJion Status Report. 

• Began processing fourth quarter 200 I groundwater data. 

• Continued internal review of a technical memorandum documenting the results of the Phase II 
supplemental sampling event. 

.. ~-;--·~eominued preparation of the Phase IiI Preliminary Evaiuation Report. 

• Finalized contract with GIS\Solutions, the GIS consultant for conversion of data for the Northwest 
Terminal projects to a GIS database format, and scheduled software installation and training. 

• Continued preparation of the East Property Remedial Action Plan, including confirmation of pre
remediation investigation sample locations with a GPS survey. 

RESULTS COLLECTED 

• Fourth quarter 2001 groundwater results. The analytical results will be provided to DEQ following 
completion of data process and validation and with the quarterly groundwater report. 

--

_ 118102 S:ISHARE!XK:I2J110011MQ.RPl\DEQLASTMONTH_RPT DOC Landau Associates 
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PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• No problems were encountered. 

- WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW-2. Continue 
full-scale treatment and discharge to POTW. 

• Begin startup activities for the groundwater interim action in the upper zone at HR W -1, including 
collection of baseline groundwater levels, testing of the pumping system, system startup and 
groundwater level measurements, and effluent samj)ling arid analysis. 

• Complete client review of the Soil Stockpile Remedial Action Plan and submit to the remediation 
contractor. Incorporate contractor's comments and submit to DEQ. 

• Complete internal review of Third Quarter 2001 Groundwater Report and Third Quarter 2001 
Groundwater Interim Action Status Report and provide to client for review. 

• Install GIS\Key software, begin database conversion to a GIS format, and conduct GIS training. 

• Complete preparation of the East Property Remedial Action Plan and provide to client for review. 
Begin preparation of a contractor scope of work for the remedial action activities. 

• Validate and begin evaluation of the fourth quarter 200 I groundwater results. 

• Continue preparation of the Phase III Preliminary Evaluation Report, including development of 
recommendations for the scope for the Phase 111 RI. 

2 Landau AssOCiates 
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· ... - ... 

October 10, 2002 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roiek: 

IA lANDAU 
~ AsSOCIATES 

uri OCT 1 5 2002 

On behalf of Time Oil, attached is the September 2002 monthly report for Time Oil Northwest 

Terminal RLlFS. 

LANDAU ASSOCIATES, INC. 

Project Manager 

RB/tam 
10110102 S \WPRQCI;!3I1TRANSMIT FAX.\""'thly Rpt_Ltrdox 

Enclosure 

e~: Mr. Keviii Murphy, Time Oil Co. 
Ms. Patricia Dos1. Schwabe Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. 

ENVIRONMENTAL 1 GEOTECHNICAL I NATURAL RESOURCES 

130 2nd Avenue South • Edmonds. WA 98020 • (425) 77B~7 • fax (425) 778-6409 • www.la<'~'''Jonc.<_om 
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MONTHLY REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

September 2002 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the August 2002 monthly report to DEQ. 

• Began soil stockpile removal and transport to the Swan Hills facility. Approximately 3,500 tons of 
soil was removed from the stockpile in September 2002. 

• Submitted a technical memorandum to DEQ providing the results of the pre-removal investigation in 
the former PCP mixing area and the approach to be used to conduct soil excavation within this area. 
Received approval of the approach from DEQ in its letter, dated September 30,2002. 

• Conducted second decontamination of metal siding, wood timbers, and concrete floor within the 
former PCP warehouse using hot water pressure washing after the results from initial confirmation 
samples showed PCP concentrations exceeding 1 ppm. Recollected wipe samples from the metal 
siding and wood and concrete core samples to verify decontamination procedure. The results from 
the second set of warehouse confirmation samples indicated that PCP concentrations in the wipes of 
the metal siding or in the concrete cores were nondetect or less than 1 milligram per kilogram 
(mglkg). PCP concentrations in the wood cores were less than 4 ppm. Based on the wood cores 
results, it is likely that the wood timbers were previously treated. 

• Provided DEQ with documentation of the warehouse decontamination procedures and laboratory 
results with a request that DEQ determine that the debris had been properly decontaminated and no 
longer contained hazardous waste. Received approval of the request in a letter from DEQ, dated 
September 18, 2002. 

• Conducted site preparation activities for the removal action in the former PCP mixing area, including 
warehouse demolition and pipeline, aboveground tank, and concrete waN removal. Following 
approval from DEQ on disposal of the warehouse debris, disposed of the wood timbers and concrete 
floor at the Hillsboro solid waste disposal facility in Hillsboro, Oregon. The metal siding and 
concrete foundation were recycled at local recycling facilities. 

• Began in situ soil excavation in the former PCP mixing area. Removal and !egregation of the "clean 
fill" was conducted first, followed by removal of the PCP-impacted soil. 

• Contmued soil removal \vithin the former Crosby & Overton tank area to de,uths ranging from 0.5 to 
2.0 ft below ground surface to remove visibly-impacted soil in areas aroood the footprints of the 
former tanks or areas where soil verification samples within the excavatJon areas exceeded 1000 
).lglkg for individual polycyclic aromatic hydrocarbons (PAHs) or 1 mg/kg fo:- PCBs. Approximately 
1,400 yd3 of soil was transported to TPS Technologies in Tacoma, Wash.EIgton for treatment and 
disposal. 

• Implemented the in situ chemical oxidation (ISCO) pilot test study for grouuGwater remediation. 

• Provided a scope of work to DEQ for a stormwater intercept system for recovering PCP-impacted 
groundwater prior to discharge to the Willamette River. Implemented t:: temporary stormwater 
intercept system in conjunction with the ISCQ pilot test until a "permanent" stormwater 

Landau Associates 

BZT0104(e)016358 



- . 

bypass/groundwater intercept system can be installed. The permanent system is planned for 
installation m October, 2002. 

• Continued implementation of the groundwater interim action in the lower zone at RW-2 from 
September 1-16 , at an average flow rate of 5.9 gpm. HRW-l did not operate dunng September. 
R W -2 will be brought back onlme dunng October 2002 after the pennanent stormwater 
bypasslintercept system is mstalled. Approximately a total of 8.06 million gallons of groundwater 
have been treated and discharged from the mterim action, with a total of about 369,500 gallons 
treated in September 2002. AnalytIcal results from samples collected from the treatment system 
effluent in September were well below the permitted limit of 40 J.l.g/L. 

• Continued review of the system operations performance for the groundwater interim action system at 
RW-2 and HRW-l and the onsite wastewater treatment system. 

• Continued preparation of the 2nd quarter 2002 groundwater report and grolJndwi-'\ter interim action 
status report. 

• Conducted addItional excavation III one remedial action area at the northeast comer of the east 
property based on the results of the soil verification samples and collected additional verification 
samples in this area. The second round ofvenfication samples indicated that soil removal on the east 
property is complete. 

• Excavated and removal approximately 60 to 70 yd3 of asbestos-containing soil from the east property 
and transported and disposed of the material at the Hillsboro Landfill. Excavation, removal, 
transport, and disposal was conducted by Envirocon under the supervision of Keystone Contracting 
(Ridgefield, W A) under the OSHA protocols for asbestos removal. 

• Continued preparation of a report documenting the results from the CPT investigation in the Phase III 
study area. 

RESUL TS COLLECTED 

• Warehouse decontamination confirmation samples. Sample results were provided to DEQ by 
Schwabe, Williamson & Wyatt with the request to DEQ for confirmation that the debris were 
properly decontaminated and no longer contained hazardous waste. A summary of the sample results, 
laboratory reports, and the data validation results will be provided in the removal action completion 
report for the soil removal action. 

• Soil verificatIOn samples for the former Crosby & Overton tank area. Sample results were provided 
verbally to DEQ by Time Oil. A summary of the sample results, laboratory reports, and the data 
validation results WIll be provided in the remedial action completion report for the east property. 

• Groundwater treatment system discharge samples collected on September 23, 2002. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• Observations indicate that there is likely biofouling in the discharge line leadmg from HRW -1. This 
"plugging" could be limiting the abilIty of the pump in HRW-I to discharge water from the horizontal 

11)111)102 S ISHARED0C\2311OO 1 IMa.RPTIDEQLA.STMONTH _ RPT doc 2 Landau Associates 
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well to the treatment system. The discharge line is being replaced and a well developmentlbiogrowth 
removal effort IS planned. 

• Dunng soil removal work on the east property, mOnItonng well LW-I04S was damaged when a 
contractor's truck backed into the bollards and protectIve casing. The damaged protective casing and 
bent upper portion of the PVC well casing was removed and replaced by a licensed well driller 
(Cascade Drilling). 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW-2. Continue 
treatment and discharge to POTW. Continue review of the system operations performance for the 
groundwater interim action system at RW-2 and HRW-l and the onsite waS£ewater treatment system. 
Re-route discharge from HRW-l to "new" discharge pipe and attempt to remove biofouling from the 
screened section piping in HRW-l. 

• Submit the 2nd quarter 2002 groundwater interim action status report and groundwater monitoring 
report to client for review. 

• Continue in situ soil excavation in the former PCP mixing area and collect soil verification samples. 

• Continue soil transport and disposal to the Swan Hills incinerahon facility in Alberta, Canada. 

• Evaluate verification samples from the Crosby & Overton soil scrape area to detennine whether 
additional soil removal is necessary. 

• Collect groundwater and saturated zone soil samples to assess the performance of the ISCO pilot test 
study. Begin preparation of ISCO pilot test study report. 

• Implement permanent stormwater bypass/groundwater intercept system and recover PCP-impacted 
groundwater infiltrating to the storm drain for treatment by the onsite wastewater treatment system. 
Prepare as-built drawings of the system for submittal to DEQ. 

• Begin preparation of the East Property Remedial Action Completion Report. 

• Prepare well abandonment plan for the east property wells. 

• Complete preparation of the Phase III CPT investigation technIcal memorandun and submit to client. 

10110102 S ISHARED0C\2311OO1IMO.RI"I\DEQIASTMONTH_RPT.doc 3 Landau Associates 
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TRANSMITIAL 

IA LANDAU 
" ASSOCIATES 

To: Oregon Dept. of Environmental Quality 
2020 SW Fourth Ave. Suite 400 
Portland, OR 97201-4987 

"" O~T 1 1 2002 
Date: October 8, 2002 

Attn: Mr. Tom Roick Project No.: 231001.139/179 

RE: TIME OIL NORTHWEST TERMINAL 

Copies Description 
Phase II Supplemental Sampling Event, September 200 I 

1 (Summary Analytical Data Tables, Soil Boring Logs, Data Validation 
Memorandum, Laboratory Data Reports) 
Pre-Removal Investigation, August 2002 
(Data Validation Memorandum, Laboratory Data Reports) 

1 

Tom, 

Enclosed is the supporting documentation for the two sampling events listed above. The data 

from the Phase II supplemental sampling event were provided in the Landau Associates' removal action 

plan for the warehouse demolition and soil excavation in the former PCP mixing area (Figure 5), dated 

July 2, 2002. The results for the pre-removal investigation were provided to you in a Landau Associates' 

memorandum dated September 26, 2002. 

LANDAU ASSOCIATES, INC. 

RB/tam 
10/8102 S \WPR0CI231\TRANSMIT FAXlDEQRoicl<Tm doc 

cc: Ms. Patty Dost, Schwabe, Williamson & Wyatt (w/o lab data) 
Mr. Kevin Murphy, Time Oil Co. (w/o lab data) 
Mr. Mike Tischuk, Beazer East, Inc. (w/o lab data) 

130 2nd Avenue South. Edmonds, WA 98020 • (425) 778-0907 • fax (425) 778-6409 • www.landauinc.com 

BZT0104(e)016361 



PHASE 

BZT0104(e)016362 



TABLE 1 Page 1 of 1 

SOIL PCP ANALYTICAL RESULTS 
PHASE II SUPPLEMENTAL INVESTIGATION 

TIME OIL NORTHWEST TERMINAL 

Depth Pentachlorophenol 

Location lf1,B~Sl Date Lllb 10 1~9!k!il1 Method 8270SIM 

SSS-1 0.5-1 9/4/01 0109005-22 81.0 
SSS-l 5-55 9/4101 0109005-23 333 NO 
SSS-2 05-1 9/5101 0109017~ 333 NO 
SSS-17 (Oup of SSS-2) 05-1 9/5101 0109017-19 333 NO 
SSS-2 5-5.5 9/5101 0109017-05 333 NO 
SSS-2 10-10.5 9/5101 0109017-06 16100 
SSS-2 15-155 9/5101 0109017-07 33.3 NO 
SSS-3 05-1 9/4101 0109005-25 116 
SSS-3 5-55 9/4101 0109005-26 33.3 NO 
SSS-3 10-105 9/4101 0109005-27 333 NO 
SSS-4 15-16 9/13101 0109107-01 4370 
SSS-4 18-19 9113101 0109107-02 226 
SSS-4 20-20.5 9113101 0109107-03 89.9 
SSS-4 25-25.5 9/13101 0109107~ 59.1 
SSS-4 30-30.5 9/13101 0109107-05 333 NO 
SSS-4 35-35.5 9/13101 0109107-06 333 NO 
SSS-4 40-40.5 9/13101 0109107-07 333 NO 
SSS-5 15.15.5 9/5101 0109017-01 3UNO 
SSS-S 17-17.5 9/5101 0109017-02 33.3 NO 
SSS-S 18.5-19 9/5101 0109017-03 333 NO 
SSS-S 25-25.5 9/14101 0109118-07 33.3 NO 
SSS-5 30-30 5 9/14101 0109118-08 33.3 NO 
SSS·5 35-35 5 9/14101 0109116-09 333 NO 
SSS-S 40-40.5 9/14101 0109118-10 33.3 NO 
SSS-6 10.10.5 9113101 0109107-08 1370000 
SSS..a 15.15.5 9113101 0109107-09 390000 
SSS..a 16-165 9/13101 0109107-10 253 
SSS..a 20-205 9/13101 0109107-11 39.4 
SSS..a 25-25.5 9113101 0109107-12 33.3 NO 
SSS-6 30-30.5 9/13101 0109107-13 33.3 NO 
SSS-.o 35-35 5 9/13101 0109107-14 33.3 NO 
SSS..a 40-405 9/13101 0109107-15 333 NO 
SSS·7 10-105 9/14101 0109118-01 333 NO 
SSS·7 15.155 9/14101 0109118-02 33.3 NO 
SSS·7 20·20.5 9/14101 0109118-03 33.3 NO 
SSS·18 (Oup ofSSS-7) 20-20.5 9/14101 0109118-06 33.3 NO 
SSS-7 25-25.5 9114101 0109118~ 33.3 NO 
SSS-7 30-30.5 9/14101 0109118-05 33.3 NO 
SSS-a 5-5.5 9/5101 0109017-08 33.3 NO 
SSS-a 10-10.5 9/5101 0109017-09 12800 
SSS-a 15-15.5 9/5101 0109017-10 41.9 
SSS-9 0.5-1 9/5101 0109017-11 33.3 NO 
SSS-9 5-5.5 9/5101 0109017-12 148 
SSS-S 10·10.5 9/5101 0109017-13 90.4 
SSS-9 15-15.5 9/5101 0109017-14 33.3 ND 
SSS-10 0-0.5 9/4/01 0109005-20 3120 
SS5-16 (Oup of SS5-10) 0-05 9/4101 0109005-19 2570 
555·10 5-55 9/4101 0109005-21 682 
SSS-ll 05-1 914101 0109005-15 1940 
SSS-11 5-55 9/4/01 0109005-16 33.3 NO 
SSS-11 10·10.5 914101 0109005-17 33.3 NO 
SSS-ll 15-155 9/4101 0109005-18 333 NO 
SSS-12 05-1 9/5101 0109017-15 333 NO 
SSS-12 5-55 9/5101 0109017-16 333 NO 
SSS-12 10-10 5 915101 0109017-17 33.3 NO 
SSS-12 15155 9/5101 0109017-18 33.3 NO 
SSS-13 0-0.5 9/4101 0109005-10 641 
SSS-13 1-1.5 9/4/01 0109005-11 333 NO 
555-13 5-55 9/4101 0109005-12 333 NO 
555-13 10-10.5 9/4101 0109005-13 33.3 NO 
S5S-13 20-20.5 9/4101 0109005-14 33.3 NO 
5S5-14 0.5-1 914101 0109005-06 33.3 NO 
555-14 1-1.5 9/4101 0109005-07 33.3 NO 
555-14 5-5.5 9/4101 0109005-08 33.3 NO 
5SS-14 15-15.5 9/4101 0109005-09 33.3 NO 
555·15 0.5-1 9/4101 0109005-03 135 
555-15 1-1.5 914101 010900~ 33.3 NO 
5S5-15 18-18.5 9/4101 0109005-05 33.3 NO 

NO .. Not detected at the indicated laboratory reporting limit 

1013102 s:\Sharedoc\231\ool\139\OataTable.xls Soil-PCP Landau Associates 

BZT0104(e)016363 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
-->. 

(J) 
W 
(J) 
.j::>.. 

Depth 
Location (ft.8GS) Date Lab 10 

SSS-10 0-05 9/4/01 0109005-20 
SS5-16 (a) 0-0.5 9/4/01 0109005-19 

SSS-10 5-5.5 9/4/01 0109005-21 
SSS-11 0.5-1 9/4/01 0109005-15 

S55-11 5-5.5 9/4101 0109005-16 

555-11 10-10.5 914101 0109005-17 
555-11 15-15.5 914101 0109005-18 

5S5-13 0-0.5 9/4/01 0109005-10 

SS5-13 1-1.5 9/4/01 0109005-11 

S5S-13 5-55 914101 0109005-12 
555-13 10-10.5 9/4/01 0109005-13 

S5S-13 20-20.5 9/4/01 0109005-14 

555-15 0.5-1 9/4/01 0109005-03 
55S-15 1-1.5 9/4/01 0109005-04 

555-15 18-185 9/4/01 0109005-05 

2-Methyl 

TABLE 2 
SOIL PAH ANALYTICAL RESULTS 

PHASE II SUPPLEMENTAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

naphthalene Acenaphthene Acenaphthylene Anthracene 

6.67 NO 6.67 NO 6.67 NO 667 NO 
6.67 NO 6.67 NO 667 NO 6.67 NO 

667 NO 667 NO 6.67 NO 6.67 NO 
44,4 656 289 2050 
667 NO 6.67 NO 6.67 NO 6.67 NO 

6.67 NO 6.67 NO 6.67 NO 667 NO 
6.67 NO 6.67 NO 6.67 NO 6.67 NO 

26.0 43.8 277 3210 
6.67 NO 667 NO 667 NO 10.5 
6.67 NO 6.67 NO 6.67 NO 667 NO 
6.67 NO 6.67 NO 16.7 772 

6.67 NO 667 NO 6.67 NO 10.1 
667 NO 9,46 74,4 119 
667 NO 6.67 NO 667 NO 6.67 NO 
6.67 NO 6.67 NO 6.67 NO 6.67 NO 

10/3/02 s:\Sharedoc\231 \00 1 \ 139\Data Table.xls Soil-PAH 
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8enz(a) 8enzo(a) 8enzo(b) 8enzo(g,h.i) 
anthracene pyrene fllJoranthene perylene 

20.3 32.6 56.6 41 1 

153 27.2 574 366 

27.7 42.4 49,4 563 

660 1170 1300 3770 

667 NO 667 NO 667 NO 667 NO 

6.67 NO 6.67 NO 667 NO 667 NO 

667 NO 6.67 NO 667 NO 6.67 NO 

614 1120 1230 2310 

30.3 483 54.7 76.2 

6.67 NO 6.67 NO 7.23 667 NO 

212 172 171 71.2 

340 293 26.7 128 

839 1370 1560 1310 
198 34.5 368 43.2 
667 ND 6.67 NO 667 ND 6.67 NO 
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Location (ft,BG5) Date Lab 10 

55S-10 0-0.5 9/4101 0109005-20 
555·16 (8) 0-0.5 9/4/01 0109005-19 

555·10 5-5.5 9/4/01 0109005-21 
555-11 05-1 9/4/01 0109005·15 
555-11 5-5.5 9/4/01 0109005-16 
555-11 10-10.5 9/4101 0109005-17 
555-11 15-15.5 9/4/01 0109005-18 
555·13 0-05 9/4/01 0109005-10 
555·13 1-1.5 9/4/01 0109005-11 
555-13 5-5.5 9/4/01 0109005·12 
555-13 10·10.5 9/4/01 0109005-13 

555-13 20·20.5 914101 0109005-14 

555·15 0.5-1 9/4/01 0109005-03 

555-15 1·1.5 914101 0109005-04 
555-15 18·185 9/4/01 0109005-05 

TABLE 2 
SOIL PAH ANALYTICAL RESULTS 

PHASE II SUPPLEMENTAL INVESTIGATION 
TIME OIL NORTHWEST TERMINAL 

Benzo(k) 
fluoranthene 

20.2 
18.9 
21.9 
415 

6.67 NO 
6.67 NO 
6.67 NO 
846 
23.1 
667 NO 
79.3 
15.2 
465 
16.2 
6.67 NO 

Oiben<:(a,h) 
Chrysene anthracene Fluoranthene Fluorene 

25.0 7.51 38.0 
204 667 NO 34.7 
36.3 6.67 NO 81.6 
751 371 4500 

6.67 NO 6.67 NO 6.67 NO 
6.67 NO 667 NO 6.67 NO 
6.67 NO 6.67 NO 667 NO 
747 486 1560 

40.0 906 95.1 
7.49 6.67 NO 6 B6 
166 20.8 391 

30.6 6.67 NO 608 

896 120 2340 
283 667 NO 58.B 
B.67 NO 6.67 NO 667 NO 

All units in ~glk.g. 
NO = Not detected at the indicated laboratory reporting limit. 
(a) Duplicate sample of 555·10 (0-0.5) 

6.67 NO 
6.67 NO 
667 NO 
734 
6.67 NO 
6.67 NO 
667 NO 
59.3 
6.67 NO 
6.67 NO 
867 NO 
667 NO 
22.9 
6.67 NO 
667 NO 

10/3/02 s:\Sharedoc\231 \001\ 139\OataTable.xls Soil-PAH 
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Indeno 
(1,2,3-cd) 
pyrene Naphthalene Phenanthrene Pyrene 

282 6.67 NO 107 47.2 
24.4 6.67 NO 9.16 43.6 
35.0 6.67 NO 28.1 105 
963 61.4 785 5830 

8.67 NO 667 NO 667 NO 6.67 NO 
667 NO 667 NO 6.67 NO 6.67 NO 
667 NO 6.67 NO 667 NO 6.67 NO 
1170 47.0 766 2020 
49B 667 NO 409 118 

6.67 NO 6.67 NO 667 NO 943 
62.5 667 NO 172 402 

10.3 667 NO 20.0 655 
958 6.67 NO 948 3460 

268 6.67 NO 17.6 79.4 
6.67 NO 667 NO 6.67 NO 6.67 NO 

Landau Associates 
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MAJOR 
DIVISIONS 

Soil Classification System 
uscs 

GRAPHIC LETTER 
SYMBOL SYMBOL(1) 

TYPICAL 
DESCRIPTIONS(2K3) 

~VD.uQ" GW Well;jraded gravel; graveVlIand mixture(s); little or no fines 
GRAVEL AND CLEAN GRAVEL P.~o~O:~ 

GRAVELLY SOIL (Little or no fines) P v 0 6.0 v GP Poorly graded gravel, graveUsand mixture(s), little or no fines p~o 00 

(More than 50% of ~~ ~ptp GM 
coarse fraction retained GRAVEL WITH FINES Silty gravel; graveVsandisl1t mixture(s) 

on No.4 sieve) (Appreciable amount of 

~ ~~~ fines) GC Clayey gravel, graveVsandiclay mixture(s) 

SAND AND CLEAN SAND SW Well;jraded sand; gravelly sand, little or no fines 

SANDY SOIL (Little or no fines) SP Poorly graded sand; gravelly sand, little or no fines 

(More than 50% of 
J J SM 

coarse fraction passed SAND WITH FINES 
Silty sand; sand/silt mixture(s) 

through No 4 sieve) (Appreciable amount of 

~ SC Clayey sand, sand/clay mixture(s) fines) 

I I ML Inorganic silt and very fine sand; rock Hour. silty or clayey fine 

SILT AND CLAY sand or clayey silt With slight plasticity 

~ CL Inorganic clay of low to medium plastiCity; gravelly clay; sandy 
clay; Silty clay, lean clay (Liquid limit less than 50) 

~~~~~~$:i~ OL Organic silt; organic, silty clay of low plastiCity 

II I MH Inorganic Silt; micaceous or diatomaceous fine sand 
SILT AND CLAY 

~ CH Inorganic clay of high plasticity; fat clay 
(Liquid limit greater than 50) 

~ OH Organic clay of medium to high plastiCity; organic silt 

HIGHLY ORGANIC SOIL ~ PT Peat; humus; swamp soil with high organic content 
~ 

GRAPHIC LETTER 
r-__________ O~T~H~E~R~M=A~T~E~R=IA~L~S~ _______ SYMBOL~S~Y~M~B~O~L.-____ ~TY~P~I~C~AL~D~ES~C~R~I~P~TI~O~N~S __________ ~ 

PAVEMENT Asphalt concrete pavement or Portland cement pavement 

ROCK Rock (See Rock Classification) 

WOOD Wood, lumber, wood chips 

DEBRIS Construction debns, garbage 

Notes: 1. uses letter symbols correspond to the symbols used by the Unified Soil ClassifICation System and ASTM classification methods. Dual letter symbols (e g., 
SP-SM) for a sand or gravel indicate a soil with an estimated 5-15% fines. Multiple letter symbols (e.g., MUCL) indicate borderline or multiple soil classifications. 

2. Soil descriptions are based on the general approach presented in the Standard Practice for Desaiption and Identification of Seils (Visual-Manual Procedure), 
as outlined in ASTM 02488. Where laboratory index testing has been conducted, soil claSSifications are based on the Standard Test Method for Classification 
of Soils for Engineering Purposes, as outlined in ASTM 0 2487. 

3. son descnption terminology is based on visual estimates (in the absence of labofatory test data) of the percentages of each soil type and is defined as fonows· 
Primary Constituent: > 50% - "GRAVEL," "SAND," 'SILT," 'CLAY," etc. 

Secondary Constituents: :> 30% Bnd ~ 50% - "very gravelly," "very sandy," "very silty," etc. 
> 15% and ~ 30% - "gravelly," "sandy; 'silly," etc. 

Additional Constituents. > 5% and :5 15% - "with gravel," "WIth sand,' "with silt," etc. 
:5 5% - "trace gravel," "trace sand," "trace Silt," etc, or not noted. 

Drilling and Sampling Key Field and Lab Test Data 
SAMPLE NUMBER & INTERVAL SAMPLER TYPE 

Code Description Code Description C Sample Identification Number a 3 25-inch 0.0, 2.-42-inch 1.0. Split Spoon PP = 1.0 Pocket Penetrometer, ISf 
b 2.00-inch 0.0 , 1.50-1nch 1.0. Split Spoon TV=O 5 TONane, ISf 

~ Recovery Depth Interval c Shelby Tube PIO = 100 Photoionization Detector VOC screening, ppm 

1~ J]_ Sample Depth Interval 
d Grab Sample W= 10 Moisture Content, % 
e Other - See text if apPlicable 0=120 Dry Densrty, pet 

"\...: Portion of Sample Retained 1 300-lb Hammer, 30-inch Drop -200 = 60 Material $mener than No 200 sieve, % 
for Archive or Analysis 2 140-lb Hammer, 3O-inch Drop GS Grain Size - See separate figure for data 

3 Pushed AL Atterberg Umits - See separate figure for data 
4 Other - See text if applicable GT Other Geoted1nical Testing 

Groundwater CA Chemical Analysis 

'¥ Approximate water elevation atl1me of dnlling (ATD) or on date noted. Groundwater 
ATD levels can nuctuate due to precipitation, seasonal conditions, and other factors. 

Soil Classification System and Key Figure A-1 
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SSS-1 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

.8 '0 Drilling Method; Geoproben.! Detail CD .0 '0 
E Q. E .0 Qi ::::I ~ 15 E 

>- E 
Ground Elevation (ft)· NA > g zi;j 0 

II) >- G) 

~c: iii u. Q. U II) .oJ 

Q. 1 .9: :2 II) ... 
.J:: Q.G) 

0- Drilled By: Cascade Drilling Co. o! !i. Ei: E u 
..Q 0 f! II) \'a CI) (li- m c:: 3: 0 II)<I/S II) III (!) ::> 

f-O 
SP Brown, fine to medium SAND with trace 

(]IJ d4 0 gravel and wood debris (dry to mOist, mild ~ odor, no sheen) .. c: 
" a 

SP Brown, fine to medium SAND (moist, no 0 

'" odor, no sheen) Q) 

"5 
'" ... 

r-5 p * -
0 ~ 

""C 

'" ;;l 

2 b3 e 
c,:) 

Boring Completed 09104101 
Total Depth of Boring = 8.0 ft. 

f-10 -

f.-15 -

f-20 -

f--25 -

-30 -

f-35 -
Notes; 1. Stratigraphic contacts are based on field Interpretations and are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions 
3, Refar to "Soil ClaSSification System and Key" figure for explanation of graphics and symbols. 

8 
;;; 
'" 

iii Log of Boring and SSS-1 Figure A-2 
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SSS-2 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

~ 

15 G ™ Q) 
Drilling Method: eoprobe Detail ..c Q) ..c '0 E Q. E ..c 4i ::> ~ 0 E 

>- E 
Ground Elevation (ft)· NA > g z- 0 CJ) >- Q) CII jj U. 0 CJ) ...J ~~ Q. 

I .e, :2 CJ) ~ -5 Q.CI) Q. Cascade Drilling Co. Q) 
E"E E Q. U Drilled By: di Q. 0 ~ Q) (11- CII CJ) 

~ 0 CJ)O/j CJ) ill a::: (!) ::I 
1-0 

SP Brown, fine to medium SAND (mOist, no 
1Il d4 0 odor, no sheen) 

1-5 
~ 

-0 

2 b3 

0 

-10 3 b b3 -

0 SP Gray, line to medium SAND (moist, no odor, 
no sheen) 'S.Z.. 
Becomes wet at 13 ft ATD 

4 b3 

1-15 b -

Boring Completed 09105/01 
Total Depth of Bonng = 16.0 ft. 

1-20 -

1-25 -

c-- 30 -

f-35 -
Notes: 1, Stratigraphic contacts are based on field Interpretations ant:! are approximate. 

2. Reference to the text of this report is necessary for a proper understanding of subsurface COnditions. 
3. Refer to 'Soft Classificallon System and Key" figure for explanation of graphics and symbols 

8 
0; 
('of 

iii Log of Boring and SSS-2 Figure A-3 
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SSS-3 

SAMPLE DATA SOIL PROFILE 
.... (5 Geoprobe™ III Drilling Method: .c III .c (5 
E a. E .c 
:::l ?:: '0 >- E 

Ground Elevation (ft)· NA z- 0 E CI) >-(II 

.9! CI) 
J!~ u. a. 0 - .e :2 CI) a. CD a. 

~ Cascade Drilling Co. El: E 0- u Drilled By: 
(11- (II c 1!! en 
Cl)e,!! CI) m a: Cl ~ 

tL '-'....0.. GP Brown, fine to medium sandy GRAVEL (dry, 
1::I] d4 0 SP "no odor no sheenl r 

Brown, fine to medium SAND (moist, no 
odor, no sheen) 

] 0 

2 b3 

I-
0 

3 b b3 

Boring Completed 09104/01 
Total Depth of Bonng = 12.0 fl 

Notes: 1. Stratigraphic contacts are based on field interpreta~ons and are approximate. 
2. Reference to th,e !ext of this report is necessary for a proper understanding of subsurface conditions 
3. Rafer to ·Soll Classification System and Key" figure for explanation of graphics and symbols. 

Log of Boring and 555-3 

GROUNDWATER 

Detail 

~ 
CD 
--l ... 
~ 
$: 

u 
~ 
(IJ 

'E 
:J 

8 c 
(IJ 

15 
c 
0; 

~ -
'0 c 
:J 
E 
~ 

-

-

-

-

-

-

Figure A-4 

BZT0104(e)016370 



SSS-4 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Gi (5 
Drilling Method: Hollow-stem Auger Detail .D G) .c '0 

E Q. E .c a:i ::::I ~ (5 
E 

>- E 
Ground Elevation (ft)· NA > 

~ z- 0 w >- Gl 
!S <11 Gi LL. r.J W ...J ~~ Q. 

ii - .e E w ! .J::. c'G) ; Cascade Drilling Co. Q. E'E E c. (,) Drilled By: 
Gl 111- aI 0 0 ~ w 3: 0 wo/! w ii5 0:: C) :J 

1-0 
SP Brown, fine to medium sandy GRAVEL (dry, 
SP no odor no sheen) ~ 

Brown, fine to medium SAND (mOIst, no 
odor, no sheen) 

I d4 0 
1-5 -

SP Gray, fine to medium SAND (mo,st, strong 
chemical odor, no sheen) 

I d4 742 
1-10 -

1-15 

1~ 
(wet, mild odor, no sheen) 

'¥ -
a2 31 0 ATD 

2)] 0 a2 19 SM Gray, fine sandy SilT (wet, no odor, no 
sheen) 

,20 31 0 
-

a2 10 

r-s'M-~------------~----~--Gray, fine to medium SAND with trace thin 
silt lenses (wet, no odor, no sheen) 

f-25 

4~ 
0 

-
a2 20 

1-30 5l 0 
-

a2 11 
2-,nch fine sandy SILT lens at 30.6 ft. 

-S1' ~---~---~------------Gray, fine to med.um SAND (wet, no odor, 
no sheen) 

f-35 - -

Notes: 1. Stratigraphic contects are based on field interpretations and are approximate. 
2. Reference to the text of thiS report is nec:essary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key" figure for explanation of graphics and symbols. 

~ Log of Boring and SSS-4 
Figure A-5 

(1 of 2) 
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SSS-4 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

q; '0 Drilling Method: Hollow-stem Auger Detail .c Q) .c '0 E e. E .c til :J >- 0 >. E 
Ground Elevation (ft)· NA > 

€ z- I-
0 E CI) >. Gl m q; u... .2 CI) --I ~~ e. 

a. 1 S: s: CI) .... ;; e.G) 
Cascade Drilling Co. !! Ec E e. 0 Drilled By: e. 0 ~ III CD 111- m en ::; 0 Cl)06 en iIi a: C) :J 

f-35 s! 0 SP Gray, fine to medium SAND (wet, no odor, 
a2 16 no sheen) 

f-40 

7~ 
-

0 
a2 22 

U SM Gray, silty, fine SAND (W6~ no odor, no 
sheen) 

Boring Completed 09113101 
Total Oepth of BOring = 41.5 ft. 

r-45 -

f-50 -

1--55 -

-60 -

f-65 -
-

1-70 -

8 
c;; 
'" 

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the text of this report is necessary for a proper understand Lng of subsurface condi~ons 
3. Refer to ·Soil Classification System and Key" figure for explanation of graphLcs and symbols. 

iii Log of Boring and SSS-4 Figure A-5 
(2 of 2) 
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555-5 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

ai 0 Drilling Method' GeoprobelHollow.Stem Auger Oetail .0 (I) .c 0 
E 0. E .c 

~ :J ~ '0 >. E 
Ground Elevation (ft)' NA g z- 0 E en >. (I) 

til II u.. 0 en -I 
.!!~ 0. - e :c en ~ 

.J::. 0.(1) 0. ~ Cascade Drilling Co, .!!! Q. E'E E 0. U Dnlled By: 0 (II (II 
(I) (11- (II 0 (5 en ~ 0 en <>6 en cc c:: => 

1-0 
SP Brown, fine to medium SAND (mOist, strong 

odor, no sheen) 

t-5 -

1 b3 1630 

f-10 SP Gray, fine to medium SAND (moist, strong -
odor, no sheen) 

+2000 

'Sl. 
2 b3 Becomes wei at 13 ft ATD 

f-15 ] 
-

f- +2000 

3 ] 
b3 

4 ] 
{Geoprobe Boring extends to 19 ft, 
Hollow--stem auger to total deothl 

SPI Gray, fine SAND with silt (wet. no odor, no 
-20 

5IT 

SM sheen) -

a2 5 

t-25 6l 0 
-

a2 10 

f-30 

<~ 
0 f-SM ~--------------------

-
Gray, silty, fine SAND with thin lenses of fine 

a2 16 sand and trace medium sand (wei, no odor, 
no sheen) 

1-35 - '-- '--------------------- -

Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate 
2. Reference to the text of this report is necessary for a proper understanding of SUbsurface conditions 
3. Refer to ·5011 Classification System and Key" figure for explanation of graphics and symbols. 

iii Log of Boring and SSS-5 
Figure A-6 

(1 of 2) 
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555-5 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

... 
"0 Geo~robelHollow-Stem Auser G) 

0 Drilling Method: Detail .c G) .c 
E a. E .c (jj 
:::;I ;::: ..... >. E 

Ground Elevation (ft)· NA ~ z"iii 0 E en >. 
i 

0 en ....J ~~ U. a. 0 
a.G) a. l 8 :E U) 

Cascade Drillins Co. G; 
E'E E a. t> Drilled By: n; 
(11- (II 0 Q ~ en 

~ en"" (/) ii5 c::: C> :::I 

~ 
0 SPI Gray, fine to medium SAND (wet. no odor. 

a2 20 SM no sheen) 

9~ 
-

0 
a2 40 

Boring Completed 09/14/01 
Total Depth of Bonng = 41.S fl. 

-

-

-

-

-

-
Notes' 1. Stratigraphic contacts are based on field interpretations and are approximate 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key" figure for explanation of graphics and symbols. 

Log of Boring and SSS-5 Figure A-6 
(2 of 2) 
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sss~ 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

4i "0 Drilling Method: Hollow-stem Auger Detail .c II) .c "0 
E Q. E .c Q) 
:l >. "0 >. E z- t- E (I'J Ground Elevation (ttl' NA > g 0 >. II) 

<1l 4i \!: .!'! (I'J ...J .J!!i:= a. 
..c Q.Q) Q. 

~ 
.e, ..c (/) ~ 

a. Cascade Drilling Co. .Sl a. E'E E Cl e! u Drilled By: <1l 
Q) <1l- <1l .2 (I'J s: Cl (/)06 (I'J co a::: CJ :J 

f--"O SP Brown, fine to medium SAND (dry to mOist, 
no odor, no sheen) 

1-5 -

1-10 

'1 1737 
-

SP Gray, fine to medium SAND (moist. strong 
a2 35 odor, no sheen) 

1-15 

~I 
497 Becomes wet at 15 fl 

'Sl -

ATO 
a2 60 

Ml Gray, fine sandy SilT (wet. no odor, no a2 5.7 
sheen) 

-20 41 0 I-SMI 1--------------------- -
Gray, silty fine SAND to fine sandy SilT 

82 8 Ml (wet, no odor, no sheen) 

t-25 sl 0 
-

a2 17 

f--"SPI ~--------------------Gray, fine SAND with slit (wet, no odor, no 
SM sheen) 

1-30 6l -

a2 18 

1--35 - -

Notes: 1. Stratigraphic contacts are based on field Interpretations and are approximate 
2. Reference to the text of this report is necessary for a proper understending of subsurface conditions. 
3. Refer to 'Soil Classification System and Key" figure for explanation of graphics and symbols 

iii Log of Boring and SSS-6 Figure A-7 
(1 of 2) 
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555-6 

SAMPLE DATA SOIL PROFILE 

.... 
(5 Drilling Method: Hollow-stem Auger GI 

.0 GI ..c (5 
E 0- E ..c 
~ ?:: '0 E 

>- E 
Ground Elevation (ft)· NA zlij 0 (/) >-.... 

!!: () (/) 
~~ GI 0-

0. .e :E (/) O-GI ~ Cascade Drilling Co. Ec E 0- 0 Drilled By: 0 ~ m- m 0 (/) 
(/)06 (/) CD n: C!} ~ 

7l SPI Gray, fine SAND With silt (wet. no odor. no 
a2 21 SM sheen) 

B~ 3 
a2 11 

Boring Completed 09/13/01 
Total Depth of Boring = 41.5 ft 

Notes' 1 Stratigraphic contacts are based on field Interpretations and are approximate 
2. Reference to the text of thiS report is necessary for a proper understanding of subsurface conditions. 
3. Refer to 'SoI1 ClassifICation System and Key" figure for explanation of graphiCS and symbols. 

Log of Boring and SSS~ 
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Figure A-7 
(2 of 2) 
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SSS-7 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Gi "0 
Drilling Method: Hollow-stem Auger Detail s:> CII .c "0 

E c. E .c -
::J ~ a >- E CII 

E Ground Elevation (tI)· NA 
> 

g z- 0 
If) >- ~ d! 4i 0 If) 

~~ u.. c. 
0.. 1 .e :2 If) 

.... 
-'= e.cu Cascade Drilling Co. .l!! a. Ec E c. 0 Drilled By: c l'!! ('II 

cu ('lI- d! 
ffi 0: 

rJ'J ~ C rJ'Jod rJ'J <' ::J 
1-0 SP Brown. fine to medium SAND (dry to mOist. 

no odor, no sheen) 

-1-5 

r--10 1l 0 Becomes mOist at 10ft 
-

a2 20 

SP Gray. fine to medium SAND (moIst, no odor, 
no sheen) 

,-15 

<~ 
0 

'2 -
SMI Gray. fine sandy SILT to Silty, fine SAND ATD 

a2 28 
ML [wet, no odor, no Sheen) 

2-mcl1lens of WOOd debris at 158ft. 

'-20 

3~ 
0 I--SM --------~------------

-
Gray, fine SAND with Slit and trace medium 

a2 10 sand (wet, no odor, no sheen) 

1-25 4l a t--SM r-------------------- -
Gray, Silty, fine SAND (wet, no odor, no 

a2 12 sheen) 

1-30 5l 0 t--SP - r-------------------- ~ 

Gray, fine to medium SAND (wet. no odor, 
a2 23 no sheen) 

Boring Completed 09/14/01 
Total Depth of Boring = 31.5 ft. 

1-35 -

Notes: 1. Stratigraphic contacts are based on field interpretatlons and are approximate. 
2. Reference to tile text of tIlis report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil ClaSSification System and Key" figure for explanation of grephics and symbols, 

Iil Log of Boring and SSS-7 Figure A-8 
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SSS-8 

SAMPLE DATA SOIL PROFILE 

.... '0 Geoprobe™ Q) 
Drilling Method' .0 Q) .D '0 

E c. E .D 
::::I ~ 0: E 

>- E 
Ground Elevation (ft)· NA z- 0 en >-

..!!l~ G> u.. c. 0 en 
D. <is B :E en c..s 3= c. u Drilled By: Cascade Drilling Co. Ec: E 0 ~ M- M a (J) 

en<o!l (J) ffi a: (!) ::l 

SP Brown, fine to medium SAND (moist, no 
odor, no sheen) 

P 0 

1 b3 

0 

2 P b3 

SP Gray, fine to medium SAND (moist, no odor, 
no sheen) 

0 

3 b3 

~ I ML Grav SILT (moist no odor no sheen 

Boring Completed 09/05/01 
Total Depth of Boring = 16.0 ft 

Notes: 1. Stratigraphic contacts are based on field mterpretations ana are approximate. 
2. Reference to the text of thiS report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Sod Classification System and Key" figure for explanation of graphics and symbols. 
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sss·g 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

Gi 0 
0 Drilling Method' Geoprobe™ Detail .c (I) .c 

E 0. E .c (jj :::l ~ 13 E 
>- E 

Ground Elevation (ft)· NA > g z1ij 0 en >- (I) 

~~ Qj U. a. g en -1 
.£: 0.(1) Ci Iii S:: s; (j) 

Cascade Drilling Co. a; 
0. Et': E ~ a. (,,) Drilled By: ~ 0 m 
II) m- m c!i en ?1: 0 (/)0/1 en iii ii: :;) 

1-0 
SP Brown, fine to medium SAN D (moist. no 

1. d4 0 odor, no sheen) 

1-5 -

P -
0 

2 b3 

743 

'-10 3 P b3 -
SP Gray, fine to medium SAND (moist, no odor, 

moderate sheen) 

< 

228 

Becomes wet at 13 fl 
"Sl 

ATD 
4 b3 

1-15 b SP Brown, f~~e to medium SAND {wet, no odor, 
-

no sheen 

Boring Completed 09/05101 
Total Depth of Bonng := 16.0 fl 

1-20 -

-25 -

1-30 -

1-35 -

Notes: 1 Stratigraphic contacts are based on field interpretauons and are approximate. 
2. Reference to the text of this report is necessary for a proper understanding of subsurlace condiuons 
3. Refer ID 'Soft ClassifICation System and Key" figure for explanation of graphics and symbols. 

iii Log of Boring and SSS-9 Figure A-10 
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555-10 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

iii (5 
Drilling Method: Geoprobe TM Detail .J:J Q) .J:J (5 

E c. E .0 Q) ::> ?:: '0 » E 
Ground Elevation (ft)· NA :>-

~ z(ij 0 E en » j 5 ~2: j u.. c. .!.! CI) - .e, ~ en ~ £: c.Q) c. 

~ Cascade Drilling Co. .l!! a. E"E E c. 0 Drilled By: 0 e CI) <II Q) <11- <II 5: 0 enOl! en iii c::: (!) ~ 
1-0 

SP Brown, fine to medium SAND (mOist, no 
1=-:] d4 0 odor, no sheen) U 

:!! 
!1 
<= 
" 8 
<= 
dt 

15 
c: 
~ 

1-5 P * -
0 ~ 

"C 
c: 

" 2 b3 e 
Cl 

Bonng Completed 09104/01 
Total Depth of Bonng = 8.0 ft 

-10 -

'---15 -

1-20 -

1-25 -

-30 -

1-35 -
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate 

2. Reference to the text of thiS report is necessary for a proper unden;!anding of subsurface conditions 
3. Refer to ·Soil ClaSSification System and Key" figure for explanation of graphics and symbols. 

iii Log of Boring and 555-10 Figure A-11 
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SSS~11 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

... "0 Drilling Method: Geoprobe™ CD Detail .c CD .c "0 
E 0- E .c (j) 
~ ~ 0 E 

>- E 
Ground Elevation (ft)· NA > g z(ij 0 

(/) >- ~ 
~i'= ~ u. Co .2 (/) 

r. O-CD 0. <;; 8 .I:: If) 
Cascade Drilling Co. di 

C. Ec E ~ 0. 0 Drilled By: 1ii 
CD (G- cG 0 0 ~ If) 

~ 0 (/)06 (/) a:i a:: C) ~ 
1-0 SP Brown, fine to medIum SAND with gravel 

1 ::IJ d4 0 (moist no odor no sheenl -SP Brown, fine to medIum SAND (mOIst, no 
odor, no sheen) 

1-5 
~ 

-
0 

2 b3 

0 

1-10 3 ] b3 -

0 

4 b3 ¥ 
Becomes wet at 14ft ATD 

1-15 P 
-

Boring Completed 09/04'01 
Total Depth of Boring = 16.0 ft. 

f-20 -

r-25 -

-30 -

f-35 -
Notes' 1. StralLgraphic contacts are based on field interpretations and are approximate 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·Soil Classification System and Key" figure for explanation of graphics and symbols, 

iii Log of Boring and SSS-11 Figure A-12 
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885-12 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

.8 (5 
Drilling Method: Geoprobe TM Detail (I,) ,J:l (5 

E c. E ,J:l -
::l ~ 0 >- E Q) 

E Ground Elevation (ft)· NA > z- 0 C/) >- j ~~ Q; LL c. .2 en 
Ci "iii .e .s:::: C/) ~ C.S Cascade Drilling Co. S Ec:: E ~ 

Co u Dnlled By: 0 ~ tU tU- m en 
3: en 06 C/) CD a:: (!) ~ 

~ GP Roadbed "ravel 
1:IJ d4 0 :'>0 0 GP Brown, fine to medium sandy GRAVEL (dry, joo no odor. no sheen) 

J Q 
SP Brown, fine to medium SAND (moist, strong 

ador. no sheen) 

p ~ 

409 

2 b3 

1183 

SP Gray. fine to medium SAND (mOist, strong 
3 P b3 ador. no sheen) 

~ 

1629 

Becomes wet at 13_5 ft. '¥ 
4 b3 ATD 

b -

Boring Completed 09/05101 
Total Depth of BOring = 16.0 ft. 

~ 

~ 

-

-
Notes: 1. Stratigraphic contacts are based on field interpretabons end are approXimate 

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions. 
3_ Refer to ·Soil Classification System and Key" figure for explanation of graphics and symbols 

Log of Boring and 888-12 Figure A-13 
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S55-13 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

ii) (5 
Drilling Method: Geoprobe™ Detail .D <11 .D (5 

E Q. E .D ""iii 
:::l >. "0 >. E 

Ground Elevation (ttl' NA > 
g z- t- o E r./) >. cv <\I ... en ...J 

~2: <11 !!:: a. .~ ... 
s:: a.cv Q. 

~ 
.e s:: en Cascade Drilling Co. 2 0. E'E E a. U Drilled By: CI e <\I 

<11 <11- <\I r./) 
~ CI en", (f) iii 0::: " :::l 

1-0 
1--.J d4 0 bOo GP Brown, fine to medium sandy GRAVEL - AC "(moist no odor no sheen) y-
2::IJ d4 0 SP Aschalt pieces 

Brown. fine to medium SAND (mOist, no 
odor, no sheen) 

1-5 p -
0 

3 b3 

0 

-
1-10 4 P b3 -

Beromes wet at 13.5 It 
¥ 

5 b3 0 ATD 
SP Gray, fine to medium SAND (wet, no odor, 

-15 no sheen} -

6 b3 0 

'-20 P 0 
-

7 b3 

Boring Completed 09104/01 
Total Depth of Boring = 22.0 ft 

1-25 -

1-30 -

1-35 -

Notes: 1. Stratigraphic oontacts are based on field Interpretations and are approximate 
2. Reference to the text of this report is necessary for a proper understanding of subsurface oonditions. 
3. Refer to ·Soil Classification System and Key" figure for explanation of graphiCS and symbols. 

iii Log of Boring and 555-13 Figure A-14 
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S55-14 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

... 0 Drilling Method: Geoprobe™ CD 
0 Detail .c CD .c 

E 0- E .c Cii 
:I ~ '0 E 

>- E 
Ground Elevation (ft}· NA > 

g z(ij 0 I/) >. CD 

~C: ~ IL 0- U I/) ...J 

In :c ... 
:5 O-CD 0- S: I/) 

Cascade Drilling Co. 2 E"E E == 
0- u Drilled By: 0- C !!! (\I 

CD (\1- (\I .Q I/) 
~ C 1/)'" I/) aJ a: (!) :l 

1--0 SP Brown, flne to medium SAND with gravel 

~Jj d4 0 (dlY. no odor no sheen) 
d4 0 SP Brown, fine to medium SAND (moist, no 

odor, no sheen) 

1--5 p 0 
-

3 b3 

1--10 4 b3 0 -

0 

5 b3 '5l 
1--15 P 

Becomes wet at 145ft. ATD -

SP Gray. fine to medium SAND (wet. no odor, 
flO sheen) 

Bonng Completed 09104101 
Total Depth of Boring = 16.0 ft. 

1--20 -

1-25 -

1--30 -

1--35 -

8 
Notes: 1. StratigraphiC contacts are based on field interpretations and are approximate. 

2, Reference to the text of this report is necessary for a proper understanding of subsurface conditions 
;::; 
N 

3, Refer to "Soil Classificaton System and Key" figure for explanation of graphics and symbols 

IiJ Log of Boring and SS8-14 Figure A-15 
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SS5-15 

SAMPLE DATA SOIL PROFILE GROUNDWATER 

... "0 GeoprobeTlol CD Drilling Method: Detail .0 CD .0 "0 
E c. E .0 Q) 
:;l ?:: a » E 

Ground Elevation (ft)· NA :> 
g zCii 0 E en » CD 

~i:: Gi !:!: c. 0 en ..J 
:E ... 

.r: c.1I> ii <II .8: en Cascade Drilling Co. 2 'E. E'C: E ~ 
c. 0 Drilled By: Cl ('15 ('15 

<I) ('15- ('15 i5 en 3: Cl eno.'S en iii ~ :J 
1--0 SP Brown. fine to medium SAND (dry to mOist. 

~Jj d4 0 no odor, no sheen) 
d4 0 

1-5 -

3 b3 0 

1-10 4 b3 0 ~ 

5 b3 0 Becomes wet at 14 ft 
'¥ 

ATD 
f-15 SP Gray, fine to medium SAND (wet. no odor. ~ 

no sheen) 

0 

6 P b3 SM Gray, silty, fine SAND (wet. no odor. no 
sheen) 

f-20 -

Boring Completed 09104101 
Total Oepth of Boring = 20.0 ft. 

1-25 -

f-30 -

1--35 -

Notes' 1 Stratigraphic contacts are based on field interpretations and are approximate. 
2. Reference to the lext of this report is necessary for a proper understanding of subsurface conditions. 
3. Refer to ·5011 Classlficallon System and Key" figure for explanation of graphics and symbols 

iii Log of Boring and 588-15 Figure A-16 
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TECHNICAL MEMORANDUM Environmental and GeotechnICal Services 

TO: 

FROM: 

DATE: 

RE: 

Rebekah Brooks, Project Manager, Landau Associates 

Stacy Pi scher, Landau Associates 

November 7,2001 

LABORATORY DATA QUALITY EVALUATION 

PHASE II SUPPLEMENTAL SAMPLING EVENT 

TIME OIL NORTHWEST TERMINAL 

This technical memorandum provides the results of a data quality evaluation for 68 soil samples 

and 2 stormwater samples collected at the Time Oil Northwest Terminal between September 4 and 14, 

2001 for the Phase II supplemental sampling event. A data quality evaluation was performed for analyses 

of pentachlorophenol [PCP; U.S. Environmental Protection Agency (EPA) Method 8270 with selected 

ion monitoring (S1M)] and polynuclear aromatic hydrocarbons (P AHs; EPA Method 8270 with SIM); 

diesel~range petroleum hydrocarbons (Methods NWTPH~D and NWTPH-Dx); motor oil-range petroleum 

hydrocarbons (Method NWTPH-Dx); and gasoline-range petroleum hydrocarbons (Method NWTPH-G). 

All of the analyses were performed by Specialty Analytical (Specialty), located in Tualatin, OR. This 

data quality evaluation covers Specialty data packages 0109005, 0109017, 0109107, and 0109118. The 

data quality evaluation was performed in accordance with the quality assurance project plan (QAPP) 

contained in Appendix C of the Phase III Remedial Investigation work plan (Landau Associates 2001), 

and with applicable portions of the U.S. Environmental Protection Agency (EPA) Contract Laboratory 

Program National Functional Guidelines for Organic Data Review (EPA 1994). 

The evaluation considered the following elements: 

• Chain-of-custody records 

• Holding times 

• Blank results (laboratory, method, and field) 

• Surrogate recoveries 

• Laboratory matrix spikes and matrix spike duplicates (MSIMSD) (including laboratory 
control samples) 

• Duplicate analyses (field and laboratory) 

• Quantitation limits 

• Completeness. 

130 2nd Avenue S. Edmonds. WA 98020 (425) 778-0907 Fax (425) 778-6409 
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Data validation qualifiers are added to sample results based on the evaluation of data quality. 

The absence of a data qualifier indicates that the datum is acceptable without qualification. Applicable 

data validation qualifiers are summarized in Table 1. 

CHAIN-OF-CUSTODY RECORDS 

Signed chain-of-custody records accompanied each data package. The laboratory received all 

samples in good condition and all analyses requested were performed. 

HOLDING TIMES 

For all analyses and all samples, the time between sample collection, extraction, and analysis was 

determined to be within method recommended holding times with the following exception: 

• Extraction of sample SDM-2 for the analysis of PCP occurred 8 days past the method 
recommended holding time. According to the laboratory, the sample was originally extracted 
within the holding time and analyzed at the standard reporting limit level of 5 J.lg/L. To 
achieve lower reporting limits, the laboratory re-extracted the sample outside the holding time 
and ran a low-level PCP analysis. Only the low-level result was reported for this sample; 
therefore, the PCP result for SDM-2 was qualified as an estimate (UJ), as indicated in Table 
1. 

SURROGATE SPIKE RECOVERIESIINTERNAL STANDARDS 

All of the surrogate recoveries were within the current laboratory or project-specified control 

limits. No qualification of the data was necessary. 

MATRIX SPIKEIMATRIX SPIKE DUPLICATE 

Four MS/MSD soil sample pairs were analyzed for PCP, which meets the required frequency of 

one MSIMSD pair per 20 samples. The MSIMSD pairs were performed using project samples. No 

MSIMSD groundwater samples were analyzed and no MSIMSD soil samples were analyzed for P AHs. 

Recoveries and relative percent difference (RPDs) for the MSIMSDs were within the project-specified 

control limits with the following exception. The recovery values for pentachlorophenol in the MSIMSD 

samples associated with the project samples reported in data package 0109107 were significantly less than 

the lower control limits. No qualifiers were assigned to the PCP sample results because the matrix spike 

concentration was less than 4 times the parent sample PCP concentration making it difficult to accurately 

evaluate the percent recovered. 
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LABORATORY CONTROL SAMPLE RESULTS 

At least one laboratory control samplefblank spike was analyzed with each batch of samples for 

each analysis. Laboratory-specified control limits were met for each laboratory control sample. No 

qualification of the data was necessary. 

METHOD BLANKS 

Method blanks were analyzed with each batch of samples for each analysis. Contamination was 

detected in the method blank associated with the PCP analysis of sample SDM-2. PCP was not detected 

in the sample; therefore, no qualification ofthe data was necessary. 

FIELD BLANKS 

One field equipment rinsate blank was collected and analyzed for PCP and PARs. No 

contamination was detected in the equipment rinsate blank indicating that cross contamination from 

sampling equipment did not likely occur. 

FIELD DUPLICATE RESULTS 

Three blind field duplicate soil samples were collected during this sampling event. The project

specified criterion of at least one blind field duplicate sample per 20 samples was met. RPDs between the 

sample pair results were less than the specified control limit of 35 percent (or plus or minus two times the 

detection limit when the results were within five times the detection limit). No qualification of the data 

was necessary. 

REpORTING LIMITS 

The reporting limits for the diesel- and oil-range hydrocarbons for the NWTPH-HCID analysis of 

samples SDM-l and SDM-2 were slightly above project-specified quantitation limits (e.g., 0.630 mgIL 

vs. 0.50 mgIL). Also, the reporting limit for PCP in the equipment rinsate blank sample (ERB-I) was an 

order of magnitude above project-specified quantitation limit of 0.5 /lgIL. All other reporting limits met 

the reporting limits specified in the QAPP for this project. 

lANDAU AsSOCIATES 

3 

BZT0104(e)016388 



OVERALL DATA QUALITY AND COMPLETENESS 

Data precision was evaluated through field, matrix spike, and laboratory duplicates. Data 

accuracy was evaluated through laboratory control samples, surrogate spikes, and matrix spikes. Based 

on this data quality evaluation, all of the data were determined to be acceptable and no data were rejected. 

The completeness for this set of data is 100 percent, which exceeds the project-specified goal of 

90 percent. 

REFERENCES 

EPA. 1994. Contract Laboratory Program National Functional Guidelines for Organic Data Review. 
U.S. Environmental Protection Agency. 

Landau Associates. 1996. Phases I and II Remedial Investigation/Feasibility Study Work Plan. 
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Analyte 

TABLE 1 
SUMMARY OF DATA QUALIFIERS 

PHASE II SUPPLEMENT SOIL AND STORM DRAIN WATER SAMPLE RESULTS 
SPECIALTY DATA PACKAGES 0109005, 0109017, 0109107, AND 0109118 

Qualifier Sample Number Reason 

Page 1 of 1 

Pentachlorophenol UJ SDM-2 Holding time exceeded by 8 days 

UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate. 
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TO: 

CC: 

FROM: 

DATE: 

RE: 

Rebekah Brooks, Project Manager, Landau Associates 

Mr. Thomas Roick, Oregon Department of Environmental Quality (DEQ) 
Mr. Kevin Murphy, Time Oil Co. 
Ms. Patty Dost, Schwabe, Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. 

Stacy Pischer 

October 7, 2002 

TIME OIL NORTHWEST TERMINAL 

PRE-REMOVAL INVESTIGATION SOIL AND LEACHATE SAMPLING 

LABORATORVDATAQUALlTVEvALUATION 

This technical memorandum provides the results of a data quality evaluation for 45 soil samples 

collected in August 2002 and 11 leachate water samples, analyzed as part of the pre-removal investigation 

(PRI) within the former pentachlorophenol (PCP) mixing area of Time Oil Northwest Terminal. A data 

quality evaluation was performed for analyses of total PCP using EPA method 8270, PCP using the 

synthetic precipitation leaching procedure (SPLP), total dioxin/furans using EPA method 8290, 

dioxin/furans using the SPLP, total petroleum hydrocarbons (TPH) using method NWTPH-HCID, and 

polycyclic aromatic hydrocarbons (PARs) by EPA method 8270 with selected ion monitoring. The PCP, 

NWTPH-HCID, and PAH analyses were performed by Specialty Analytical (Specialty) laboratory located 

in Tualatin, Oregon. The dioxin/furan analyses were performed by Pace Analytical (Pace) laboratory 

located in Minneapolis, Minnesota and by Columbia Analytical Services (CAS) laboratory located in 

Houston, Texas. This data quality evaluation covers Specialty data packages 0207058, 0207060, 

0207076, 0207077, 0207153, 0207171, and 0208014; Pace data package 02-1059914; and CAS data 

package K22052 I 1. The data quality evaluation was performed in accordance with the quality assurance 

project plan (QAPP) contained in Appendix B of the Work Plan, Phase III Remedial Investigation, Time 

Oil Northwest Terminal. Portland, Oregon (Landau Associates 2001), and with applicable portions of the 

U.S. Environmental Protection Agency (EPA) Contract Laboratory Program National Functional 

Guidelines for Organic Data (EPA 1994a). 

The evaluation considered the following elements: 

• Chain-of-custody records 

• Holding times 

• Method blank results 
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• Surrogate and internal standard recoveries 

• Laboratory matrix spikes and matrix spike duplicates (MS/MSD) (including laboratory 
control samples) 

• Duplicate analyses (field and laboratory) 

• Quantitation limits 

• Conclusions and completeness. 

Data validation qualifiers are added to sample results based on the evaluation of data quality. The 

absence of a data qualifier indicates that the datum 1S acceptable without qualification. Applicable data 

validation qualifiers are summarized in Table 1. 

CHAIN-OF-CUSTODY RECORDS 

Signed chain-of-custody records accompanIed each data package. The laboratory received all 

samples in good condition and all analyses requested were perfonned. 

HOLDING TIMES 

For all analyses and all samples, the time between sample collection, extraction, and analysis was 

determined to be within method recommended holding times. 

SURROGATE SPIKEIINTERNAL STANDARD RECOVERIES 

For each sample analyzed for dioxinlfurans, recovery of internal standards were within the 

laboratory target range with the following exceptions: 

• Recovery of internal standard OCDD-13C during total dioxinlfuran analysis of soil sample 
PRI-16 (1-2) exceeded the upper laboratory target range, indicating a potential high bias 
sample result for isomer OCDD. The OCDD result for sample PRI-16 (1-2) was, therefore, 
qualified as an estimate (J). 

• Recovery of several internal standards for the method blank associated with the dioxinlfuran 
SPLP analysis of sample PRI-16 (1-2) were below the laboratory target range, indicating a 
potential low bias. However, because the recovery values for the internal standards for 
sample PRI-16 (1-2) were within the laboratory target range, no qualifiers were added to the 
data. 

• Recovery values for internal standard OCDD-13C during the initial total dioxinlfuran 
analysis of soil samples PRI-14 (11-12), PRI-19 (11-12), and PRI-24 (11-12) were below the 
laboratory target range, indicating a potential low bias. These samples were re-analyzed and 
results for the reanalysis should be reported. 
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For each sample analyzed for PCP, PARs, and TPH, recovery of surrogate spikes were within the 
laboratory control limits with the followmg exceptions: 

• Recovery of surrogate spike 2,4,6-tribromophenol was below the laboratory control limit for 
soil samples PRI-09 (7-8) and PRI-09 (11-12). PCP was detected in both samples. Because 
low surrogate recoveries indicate a potential low bias, the PCP concentrations for these 
samples were qualified as estimates (1). 

• Recovery of surrogate spike 2,4,6-tribromophenol slightly exceeded the laboratory control 
limit for soil samples PRI-ll (3-4), indicating a potential high bias. PCP, however, was not 
detected in the sample; therefore, qualification of the datum was not necessary. 

• Recovery of surrogate spike 2,4,6-tribromophenol was diluted out during a dilution analysis 
of soil sample PRI-23 (11-12). No qualifiers were added to data due to the diluting out of 
surrogates. 

MATRIX SPlKEIMATRIX SPIKE DUPLICATE 

Matrix spike (MS) and matrix spike duplicates (MSD) were performed with most PCP, TPH, and 

PAR analysis for soil and with dioxin/furan analysis for soil performed by CAS. Recovery values and 

relative percent difference (RPD) values were within laboratory control limits with the following 

exceptions: 

• Recovery values for PCP in the matrix spike and matrix spike duplicates associated with 
Specialty data packages 0207153 and 0208014 and for dioxin/furans associated with CAS 
data package K2205211 were less than the laboratory control limits. However, because the 
sample concentrations were more than 4 times the spike concentrations, no qualifiers were 
added to the data. 

LABORATORY DUPLICATE 

At least one laboratory duplicate sample was performed with the NWTPH-HCID analyses. All 

RPDs were within the laboratory and project-specIfied control1imits. No qualification of the data was 

necessary. 

LABORATORY CONTROL SAMPLE RESULTS 

At least one laboratory control samplelblank spike was analyzed with each batch of samples 

analyzed except for those samples analyzed for NWTPH-HCID. Laboratory control sample duplicates 

were performed with soil samples analyzed for dioxin/furans and each sample analyzed by SPLP 

dioxin/furans and SPLP PCP. Laboratory-specified control limits were met for each laboratory control 

sample. No qualification of the data was necessary. 
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METHOD BLANKS 

Method blanks were analyzed with each batch of samples. No contamination was detected in any 

of the method blanks, with the following exceptions: 

• PCP was detected in the method blank associated wlth SPLP PCP analyses reported in 
Specialty's data package 0207153. PCP was not detected in the associated project samples at 
a concentration less than 10 times the method blank concentration; therefore, no qualification 
of the data was necessary. 

• OCDD was detected in the method blanks associates with CAS data package K2205211 and 
Pace data package 02-1059914. OCDD was not detected in the associated project samples at 
a concentration less than 10 times the method blank concentration; therefore, no qualification 
of the data was necessary. 

FIELD BLANKS 

One rinsate blank was collected and analyzed for PCP by method 8270, NWTPH-HCID, and 

PARs. No contamination was detected in the rinsate blank; therefore, no qualification of the data was 

necessary. 

FIELD DUPLICATE RESULTS 

No blind field duplicate samples were submitted for analysis. 

REpORTING LIMITS 

Method and/or project-specified quantitation limits were met for all samples. 

OTHER 

F or several soil and SPLP water samples, furan concentrations were qualified by the laboratory as 

an estimated maximum possible concentration (EMPC) due to interrerence with co-eluting compounds. 

Based on this data quality evaluation, these concentrations were qualified as non-detects (U) at the 

reported concentration, as shown in Table 1. 

OVERALL DATA QUALITY AND COMPLETENESS 

Data precision was evaluated through laboratory, field, and matrix spike duplicates. Data 

accuracy was evaluated through laboratory control samples, surrogate spikes, and matrix spikes. Based 

on this data quality evaluation, all of the data were determined to be acceptable and no data were rejected. 
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The completeness for this set of data is 100 percent, which exceeds the project.specified goal of 

90 percent. 

REFERENCES 

EPA. 1994a. Contract Laboratory Program National Functional Guidelines for Organic Data Review. 
U.S. Environmental Protection Agency. 

Landau Associates. 2001. Work Plan, Phase III Remedial Investigation, Time Oil Northwest Terminal, 
Portland, Oregon. June 18. 
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Page 1 of 1 

TABLE 1 
SUMMARY OF DATA QUALIFIERS 

PRE-REMOVAL INVESTIGATION SOIL AND SPLP SAMPLE RESULTS 
SPECIALTY DATA PACKAGES 0207058, 0207060, 0207076, 0207077. 0207153, 0207171. and 

0208014; PACE DATA PACKAGE 02-1059914; AND CAS DATA PACKAGE K2205211 

Analyte Concentration Qualifier Sample Number Reason 

2,3,4,7,8-PeCDF 9287 U PRI-13-(11-12) - soil Estimated maximum possible 
(composite) concentration 

1,2,3,7,B-PeCDF 3.8 U PRI-03-(9-10) - soil Estimated maximum possible 
concentration 

2,3,4,6,7,8-HxCDF 960.979 U PRI-19-(11-12) - soil Estimated maximum possible 
concentration 

1,2,3,7,8-PeCDF 28.719 U PRI-13-(11-12} - water Estimated maximum possible 
concentration 

1,2,3,7,8-PeCDD 7.414 U PRI-13-(11-12) - water Estimated maximum possible 

9.657 PRI-14-(11-12) - water 
concentration 

14.039 PRI-24-(11-24) - water 

1,2,3,6,7,8-HxCDF 280 U PR1-03-(9-10) - soil Estimated maximum possible 

200 PRI-0S-(7 -8) - soil 
concentration 

24 PRI-08-(4-5) - soil 

2500 PRI-12-(O-O.5) - soil 

1200 PRI-16 (1-2) - soil 

aCDD 170,000 J PRI-16 (1-2) - soil Potential high bias demonstrated by 
high intemal standard recovery 

Pentachlorophenol 17.3 J PRI-09-(7 -8) - soil Potential low bias demonstrated by low 

990 PRI-09-(11-12) - soil 
surrogate recoveries 

J = The analyte is present in the sample; the reported concentration is an estimate. 
U = Indicates compound was analyzed for, but could not be positively quantified at or above the reported value. 
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TRANSMITTAL IA LANDAU 
ASSOCIATES 

QtE!D NOV 1 2 2002 
To: Oregon Dept. of Environmental Quality 

2020 SW Fourth Ave. Suite 400 
Portland, OR 97201-4987 Date: November 7,2002 

Attn: Mr. Tom Roick Project No.: --'2=.:3:....:1:,..::0....::.0-'-1.:....:,1-=-3"-1 ______ _ 

RE: TIME OIL NORTHWEST TERMINAL 

Description Copies 

1 
Second Quarter 2002 Groundwater Monitoring Report, Time Oil Northwest 
Terminal, Portland, Oregon (11/7/02) 

Disk - Water Quality Data Summary (beginning March 1997) 

Enclosed is a copy of the above-referenced report (with laboratory data). Please let me know if 

you have questions or need additional infonnation. 

LANDAU ASSOCIATES, INC. 

-
~Lah 

Senior Hydrogeologist 

RB/tam 

cc: Ms. Party Dost, Schwabe, Williamson & Wyatt (w/o lab data) 
Mr. Kevin Murphy, Time Oil Co. (w/o lab data) 
Mr. Mike Tischuk, Beazer East, Inc. (w/o lab data) 
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1.0 INTRODUCTION 

This report proVIdes the results of the second quarter 2002 groundwater sampling event, 

conducted June 24-27, 2002 as part of the Phase II remedial investigation (RI) at the Time Oil Northwest 

Tennina1. This report summarizes groundwater elevation and groundwater quality data, and transmits 

analytical laboratory data packages and the associated data validation report. The second quarter 2002 

event was conducted during implementation of a groundwater interim action in the upper water-bearing 

zone at horizontal well HRW-1 and in the lower water-bearing zone at recovery well RW-2. The status 

and perfonnance summary of the interim action during thIs period are summarized in the Groundwater 

Interim Action Status Report. Second Quarter 2002 (Landau Associates 2002a). 

The Time Oil Northwest Tenninal is an inactive bulk petroleum storage and transfer facility 

owned by Time Oil Co. (Time Oil). Time Oil ceased operations at the facility in September 2001. The 

facihty is located in the industrialized Rivergate area of North Portland, Oregon (Figure 1). Quarterly 

groundwater monitonng has been conducted at the facility since April 1997, in accordance with the Phase 

.1111 Remedial Investigation/Feasibility Study (RJIFS) work plan (Landau Associates 1996). The general 

configuration and location of the groundwater monitoring locations at the terminal are shown on Figure 2. 

Modifications to the groundwater quality sampling and analysis requirements, as. approved by the 

Oregon Department of Environmental Quality (DEQ), are documented and referenced in Appendix A. 

The chemical analyses conducted during thIS sampling event for each groundwater sampling 

location are summarized in Appendix B, Table B-1. Groundwater level measurements conducted at the 

terminal for the second quarter 2002 event and for the previous quarterly events since March 1997 are 

provided in Appendix B, Table B-2. Groundwater quality data for the second quarter 2002 event are 

provided in Tables B-3 and B-4 for the shallow and deep wells, respectively. The data validation report 

for these data are provided in Appendix C. Laboratory data packages are provided in Appendix D. 

As requested by DEQ, a summary of the quarterly water quality data (detected constituents) since 

March 1997 for the shallow and deep wells is provided on computer diskette in zipped format (attached). 

These tables will continue to be updated followmg each quarterly event and will be provided to DEQ 

either electronically or on computer diskette. 
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2.0 SECOND QUARTER 2002 GROUNDWATER SAMPLING EVENT 

The second quarter 2002 groundwater sampling event was conducted from June 24 through June 

27, 2002. The quarterly event included measurement of groundwater levels at existing monitoring wells 

and well points, recovery wells, and a river gauge established on the south side of the dock extending into 

the Willamette River (Figure 2); measurement of product thickness in wells, if observed; and collection of 

groundwater quality samples. The second quarter event included sampling of all monitonng wells 

routinely included in the quarterly sampling program, as well as the east property wells (LW-lOlS 

through -104S), and wells monitored as part of the groundwater interim action (LW-13S, LW-14D, LW-

17D and LW-18D). East property monitoring wells are typical1y sampled on an annual basis occumng in 

the first quarter of the calendar year; however, these wells were sampled again this quarter due to 

detections of pentachlorophenol observed during the first quarter 2002 groundwater monitoring event. In 

addition to the above listed monitoring locations, four new monitoring wells (OX-I S, -2S, -3S, and -4S) 

installed in June 2002 and three previously installed wells (RW-l, LW-llS, and PZ-l) were also sampled 

during this quarterly event as part of the In Situ Chemical Oxidation (ISCO) pllot study (Landau 

Associates 2002c). A summary of the wells sampled for the second quarter 2002 event and the types of 

analyses conducted at each sample location are prOVIded in Table B-1. This section presents a summary 

of the results for the groundwater level measurements and groundwater quality sampling, and provides an 

evaluation of groundwater flow and contaminant occurrence and trends. 

2.1 GROUNDWATER LEVEL AND PRODUCT MEASUREMENTS 

Groundwater levels were measured for the second quarter 2002 event on June 27, 2002. The 

presence of product was also checked in each well. The measurement and evaluation procedures and the 

evaluation results are provided in the following sections. The groundwater measurement locations are 

shown on Figure 2. Groundwater level measurements conducted for the quarterly groundwater sampling 

events since March 1997 are provided in Table B-2. Historical (pre-Phase II RJ) groundwater level 

measurements conducted from 1993 through 1996 were provided in the Phase II RJ report (Landau 

Associates 2000c). 

For evaluation purposes, the groundwater level measurements were converted from depth-to

water readings to groundwater elevations using the survey infonnation for each location. At locations 

where product was observed (See Section 2.1.2), the groundwater elevations were adjusted to account for 

the presence of product using the method defmed by Lenhard and Parker (1990). Groundwater elevations 

for the upper and lower zones were contoured manually in conjunction with the evaluations conducted to 

evaluate the capture zone of the interim action for the upper and lower water-bearing zones. Groundwater 
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elevation contour maps for the upper and lower water-bearing zones are shown on Figures 3 and 4, 

respectively. 

2.1.1 MEASUREMENT PROCEDURES 

Groundwater level measurements and the check for the presence of product were conducted using 

an electronic oil-water interface probe. Measurements were taken from the top of the PVC well casing at 

a marked survey pomt or at the north side of the casing, and recorded to the nearest 0.01 ft. 

Measurements in the Willamette RIver were taken from a surveyed PK nail with washer located on the 

south side of the dock. Surveyed reference elevations for each water level measurement location, 

obtained by a hcensed land surveyor (ZTec Engineers, Inc., Portland, Oregon), are shown in Table B-2. 

Water level measurements for the second quarter 2002 event were obtamed beginmng at about 

. 2.5 hours after a predicted mean river stage over about a 2-hour penod; based on predictIOns for the 

S1. lohns statIOn on the Willamette RIver. The timmg for water level measurements was scheduled to 

estimate a mean water level elevation or elevation mimmal1y influenced by river stage, and to reduce the 

time-dependent vanatlOn between wells screened in the same water-beanng zone. The timing of the 

water level measurements was based on average time lag calculations presented in the addihonal 

groundwater mvestigation technical memorandum (Landau Associates 1998b), aquifer test report (Landau 

Associates 1999c), and previous quarterly measurements. 

2.1.2 PRODUCT MEASUREMENTS AND PRODUCT RECOVERY 

During the second quarter 2002 event, measurable product was observed at weI1 Q. Smce only a 

trace amount of product was noted, product recovery from this well was not performed. Con6nued 

monitoring of this well and all other site monitoring wells for the presence of product will continue for 

future quarterly monitoring events. 

2.1.3 UPPER WATER-BEARlNG ZONE 

Groundwater elevations measured in the shallow wells were used to estimate groundwater flow 

conditions in the upper water-bearing zone (upper zone). Groundwater elevation contours for the upper 

zone are presented on Figure 3. The groundwater elevation contours indicate that groundwater flow in 

the upper zone across the terminal is generally to the west-southwest toward the Willamette River, with a 

localized shift to the south in an area south of the former PCP mixing area. This locahzed shift may be 

due to the influence of the east-west trending storm drain located about 170 ft north of the southern 

property boundary (FIgure 2). The groundwater flow pattern observed m the upper water-bearing zone ]s 
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characteristic of the patterns seen over the previous years of momtoring. Continuous pumpmg at upper 

zone recovery well HRW-l began on February 28, 2002. The groundwater elevation data for the upper 

zone indicate that the groundwater elevations have decreased throughout the site since the first quarter of 

2002, but localized decreases in water levels in close proximity to HRW -1 were not observed. Therefore, 

the decrease does not appear to be due to the extraction of groundwater from HRW-l and is attributed to 

seasonal fluctuation of the groundwater table. 

2.1.4 LOWER WATER-BEARING ZONE 

Groundwater elevations measured in the deep wells were used to estimate groundwater flow 

conditions in the lower water-bearing zone. Groundwater elevation contours for the lower zone are 

presented on Figure 4. The contours indicate that pumping ofrecovery well RW-2 for the groundwater 

interim action has modified groundwater flow in the lower zone in proximity to the pumping well, such 

that hydraulic capture is achieved to the west approximately between L W -17D and L W -18D and to the 

south near LW-lOD. Groundwater flow outside the RW-2 capture zone is generally toward the west to 

the Willamette River. The groundwater flow observed during this quarterly event is characteristic of the 

trend seen since the startup of RW-2 m October 2000. 

2.2 GROUNDWATER QUALITY 

Groundwater quality samples were collected for the second quarter 2002 event on June 24 

through June 27, 2002. The wells sampled consisted of 22 upper zone wells, 17 lower zone wells, and 1 

deep sand unit well. Monitoring well L W -9S was dry and not sampled as part of this event. Except as 

shown in Table B-1, all groundwater samples were analyzed for the following quarterly constituents: 

semivolatile organic compounds [SVOCs; U.S. Environmental Protection Agency (EPA,) Method 8270]; 

pentachlorophenol (PCP; EPA Method 8270 S1M); volatile organic compounds (VOCs; EPA Method 

8260); six priority pollutant metals (arsenic, chromium, copper, lead, nickel, and zinc; EPA Methods 

601017000 series); chloride (EPA Method 325.2); total dissolved solids (IDS; EPA Method 160.1); major 

ions (EPA Methods 6010, SM2320, 160.1, 325.2, 354.1, and 375.2); and field parameters (pH, 

conductivity, dissolved oxygen, turbidity, and temperature). Additionally, groundwater from 16 

monitoring wells was analyzed for diesel-range total petroleum hydrocarbons (TPH; NWTPH-D). 

Samples from wells B-1, LW-8S, LW-llS, RW-l, and RW-2 were also analyzed for TPH gasoline and 

motor oil ranges (NWTPH-G and NWTPH-Dx). Samples for total iron (EPA Method SM3500-Fe); 

alkalinity (EPA Methods 6010, SM2320, and 160.1); chemical oxygen demand (COD; EPA Method 

410.4); total organic carbon (TOC; EPA Method 415.1); and chlorinated phenols (EPA Method 8040) 
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were collected at OX-IS, -2S, -3S, -4S, LW-llS, RW-l and PZ-l as part ·of the ISCO pilot study. 

Laboratory analyses were conducted by AnalytIcal Resources, Inc. (ARl, Seattle, Washington). 

Analytical results for the second quarter 2002 event are provided m Table B-3 for the upper zone 

wells and Table B-4 for the deep zone wells and deep sand unit well. The results are discussed in the 

followmg sections. In the summary discussions below, the listed results refer to the maximum 

concentration for a partIcular constituent where field duplicate results are avaIlable. 

definitions are included in Table B-5. 

2.2.1 GROUNDWATER SAMPLING PROCEDURES 

Data qualifier 

Groundwater samples were collected from the shallow wells using a peristaltic pump attached to 

dedicated polyethylene tubing immediately following purgmg. The deep wells were sampled with 

disposable bailers, except for RW-2 and the deep sand umt well (LW-12D2). Well LW-12D2 was purged 

and sampled with a Grundfos® pump. The sample from RW-2 was collected from the in-lme sampling 

port on the groundwater mterim action system. Wells were purged using a peristaltic pump or a 

centrifugal purge pump. Purgmg continued until at least three casing volumes of water had been removed 

and specific conductance and temperature had stabilized or until the well purged dry. Four rephcate 

measurements of field parameters (pH, conductivity, dissolved oxygen, turbIdity, and temperature) were 

collected at each well during sampling. To prevent degassing of VOCs dunng sampling, the pumping 

rate was maintained below about 100 ml/min. All sampling was conducted in accordance WIth the Phase 

IIII R1IFS work plan (Landau Associates 1996) and appropriate proviSIOns of the reVIsed quality 

assurance project plan and project health and safety plan (Landau ASSOCIates 2001c). A more detailed 

description of groundwater sampling procedures is proVlded m the Phase II RI report 

(Landau ASSOCIates 2000c). 

2.2.2 UPPER W ATER-BEARlNG ZONE 

The groundwater quality results from the upper water-bearing zone indicate the following: 

• East property wells LW-101S, -102S, -103S, and -104S and interim achon well LW-13S 
were sampled only for PCP this sampling event. PCP was not detected at a concentration 
greater than the reporting hmit in any of the samples from these wel1s. 

• PCP was detected in samples from four wells (LW-2S, LW-4S, LW-1IS and RW-l) usmg 
EPA Method 8270 with concentrations ranging from 950 I1glL (LW-2S) to 4,000 11g/L (LW
lIS), respectively. Using EPA Method 8270 SIM (for those samples reported as nondetect 
using Method 8270 only), PCP was also detected at wells D and 11 at concentrations of 0.3 8 
I1glL and 4.4 I1glL, respectIvely. 
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• Only low concentrations of metals and conventionals, if analyzed, were detected in the 
samples collected from wells LW-1S and LW-10S. 

• Naphthalene, a noncarcinogenic polycyclic aromatic hydrocarbon (P AH), was detected in 
samples from eight wells (B1, Jl, LW-2S, LW-4S, LW-7S, LW-8S, LW-11S, RW-1) at 
concentrations ranging from 1.4 to 57 Ilg/L, using Method 8270. Naphthalene was detected 
in seven of those same wells (B1, LW-2S, LW-4S, LW-7S, LW-8S, LW-11S, and RW-I) and 
well OX-IS at concentrations ranging from 11 to 140 1lg!L using Method 8260. 

• All other semivolatile results were reported as nondetect wIth the following exceptions: 

phenol [detected at wells LW-4S (561lg!L) and RW-l (76J IlgIL)] 

2-methylphenol [detected at well Bl (2.0 Ilg/L)] 

4-methylphenol [detected at wells Bl (46 jlgIL), LW-llS (1.0 jlgIL), and RW-1 (25 
jlg/L)] 

2,4-dichlorophenol [detected in well RW-l at 8.5 Ilg/L] 

2-methylnaphthalene [detected in six wells (B 1, L W -4S, -7S, -8S, -11 S, and RW -1) at 
concentrations ranging from 2.61lg/L to 51 Ilg/L] 

2,4,6-trichlorophenol [detected in well L W -4S (17 IlglL)] 

2,4,5-trichlorophenol [detected in wells RW-1 (5.8 M jlgIL; see table A-5 for defimtion 
of qualifiers) and LW-4S (8.9IlglL)], and 

acenaphthylene [detected in well L W -11 S at 1.6 M J..lg/L]. 

• Several volatile compounds were detected m the upper zone wells including: 

Chloromethane (detected at well L W -4S with a concentration of 8.3 J..lg/L) 

Acetone (detected at seven wells at concentrations from 8.2 J..lgIL to 120 J-lgIL) 

2-Butanone (detected at four wells WIth concentrations ranging from 13 to 58 J..lg/L) 

Benzene (detected at six wells at concentrations from 4.1 to 320 J.1g!L) 

Toluene (detected at nine wells with concentrations ranging from 6.7 to 520 J.1gIL) 

Ethylbenzene (detected at thirteen wells at concentrations ranging from 1.1 to 470 1lg!L) 

m-, p-, and o-Xylene (detected at twelve wells at total xylene concentrations ranging 
from 15 to 1,800 IlgIL) 

1,3,5-Trimethylbenzene and 1,2,4-trimethylbenzene (detected at thirteen wells at 
individual concentrations ranging from 1.2 to 870 IlgIL) 

Isopropylbenzene and n-propylbenzene (detected at thirteen wells at individual 
concentrations ranging from 6.8 to 260 Ilg/L) 

tert-Butylbenzene (detected at four wells with concentrailons from 2.8J to 100 J.1g1L) 
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sec-Butylbenzene (detected at SIX wells with concentrations ranging from 1.0 to 
40J j.lglL) 

4-Isopropyltoluene (detected at seven wells at concentrations from 1.6 to 29 /-1g/L) 

n-Butylbenzene (detected at wells LW-4S and LW-8S wIth concentratIons of 7.9 and 20 
MJ /-1glL, respectively). 

• Gasoline-range TPH concentrations were detected at each well where analyzed (Bl, LW-8S, 
LW-l1S, RW-l) at concentrations ranging from 7.6 to 14 mglL. 

• DIesel-range TPH concentrations were detected at all upper zone wells where analyzed. 
Concentrahons ranged from 0.31 to 28 mgIL. 

• Motor oil-range TPH was not detected in any of the samples analyzed. 

• . At least one priority pollutant T)1etal was detected in each upper zone well as follows: 

Arsenic (detected at all momtonng wells analyzed, at concentrations ranging from 0.001 
to 0.025 mg/L) 

Chromium (detected at wells K, LW-IOS, and PZ-! at concentratIOns ranging from 0.007 
to 0.035 mg/L) 

Copper (detected at seven wells, at concentrations ranging from 0.002 to 0.085 mglL) 

Lead (detected at six wells with concentrations ranging from 0.001 to 0.003 mg/L) 

NIckel (detected at five wells at concentrations of 0.02 and 0.08 mgIL) 

Zinc (detected at ten wells at concentrations ranging from 0.008 to 0.087 mgIL). 

In summary, the analytical results from the upper zone wells indicate that samples from six wells 

contained detectable concentratIOns of PCP during the second quarter 2002 event. The highest 

• j 

r 

concentration was observed in the sample from well LW-llS (4,000 j.lg/L by Method 8270), WhICh is r~ 
located downgradient of the former PCP mixing area. The PCP concentratIOn in the L W -11 S sample was 

slightly less than the PCP concentration detected in the first quarter 2002 (4,700 j.lglL), but greater than in 

the fourth quarter of 2001 (560 j.lglL). However, PCP concentrations in this well since May 2000 are 

considerably lower than the maXImum detection observed to date at thIS location (24,000 )lglL m May 

1999). Both the samples collected from wells Bl and Jl indicated much lower PCP concentrations 

(nondetect and 4.4 JlglL, respectively) during the second quarter 2002 than during the first quarter 2002 

sampling event when each of these locations indIcated their highest concentrations to date (1.0 and 280 

)lglL, respectively). The sample collected from well L W -2S (950 j.lg/L) indIcated a slightly greater PCP 

concentration during the second quarter 2002 sampling event than during the previous quarter (320 j.lgIL), 

but the detected concentration was still well below the well maximum detected in May 1998 (8,500 

Jlg/L). The concentration detected in the sample collected from well L W -4S (2,200 JlglL) was 
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significantly greater than the detected concentration observed during the previous quarter (2.0 J..lgIL), but 

well below the well maximum detected in August 2000 (9,400 J..lg/L). 

Additionally, the east property monitoring wens were re-sampled during this quarterly event 

based on low level (less than I J..lg/L) PCP concentrations detected at each well during the first quarter 

2002 sampling event. As noted above, PCP was not detected in samples collected from these wells 

during this sampling event. Data evaluations for the first quarter 2002 results showed that the low level 

detections were associated with laboratory method blank contamination for this specific data set. 

Other semivolatile compounds were detected at low concentrations, but most detectIons were less 

than 10 J..lg/L and none were greater than 76 /lg/L (phenol at well RW-l). The highest concentrations of 

volatile compounds (acetone; benzene; toluene; ethylbenzene; m-, p-, and o-xylene; and 1,2,4-

trimethylbenzene) were detected m samples collected at wells Bl, RW-I, OX-IS, -3S, -4S, and PZ-l. No 

TPH detection was greater than 1 mgIL (TPH-d at well RW-l). The highest concentrations of metals 

were detected in samples collected at wells K, L W -lOS, and PZ-l. 

2.2.3 LOWER WATER-BEARING ZONE 

The groundwater quality results for samples collected from wells screened in the lower water

bearing zone indicate the following: 

• Only low concentrations of metals and conventlonals were detected in the samples collected 
from wells B2, J2, and LW-IOD. 

• Pentachlorophenol was detected in the sample collected from lower zone well LW-12Dl at a 
concentration of 1.6 /lg/L using EPA Method 8270 SIM and at a concentration of 76 /lg/L in 
the sample collected from well RW-2 using EPA Method 8270. 

• Naphthalene, a noncarcinogenic PAH, was detected in the sample collected from well RW-2 
at a concentration 0[6.4J Jlg/L using EPA Method 8270 and at 8.7 Jlg/L using EPA Method 
8260. 

• Other semivolatile sample results were reported as nondetect for lower zone wells with the 
following exceptions: 

Phenol (detected at well RW-2 at 5.9J JlglL) 

4-Methylphenol (detected at well R W -2 at 1.1 /lg/L) 

2-Methylnaphthalene (detected at well LW-4D at 1.6 /lg!L and well RW-2 at l4J /-lg/L) 

• Several volatile compounds were detected at low concentrations, including: 

Acetone (detected at eight wells with concentrations ranging from 6.4 /-lg/L to 54 /lg!L) 

Benzene (detected at well RW-2 at a concentration of2.3 /lg/L) 
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Bis(2-ethylhexyl)phthalate (detected at well LW-12D2 at a concentration of 5.4 )..lglL) 

Ethylbenzene (detected at wells GIA and RW-2 at concentrations of 1.3 I1glL and 15 
11g/L, respectIvely) 

m-, p-, and o-Xylene (detected at well RW -2 at a total concentration of33 )lg/L) 

1,3,5-trimethylbenzene and 1,2,4-tnmethylbenzene (detected at four wells at mdividual 
concentrations rangmg from 1.1 to 62 )lglL) 

Isopropyl benzene and n-propylbenzene detected at seven wells at indIvidual 
concentrations ranging from 1.3 to 170 Ilg/L) 

tert-Butylbenzene (detected at three wells at concentrations ranging from 1.4 to 4.7 I1g/L) 

sec-Butyl benzene (detected at seven wells at concentrations ranging from 1.] to 23 IlglL) 

4-Isopropyltoluene (detected at we]] RW-2 at 2.1 Ilg/L) 

n-Butylbenzene (detected at wells 0 and GIA at concentrations of 1.8 and 13M Ilg/L, 
respectively (see table A-5 for definitIOn of qualifiers). 

• Diesel-range TPH concentrations were detected at seven of the eight lower zone wells 
analyzed at concentrations ranging from 0.26 to 5.0 mg/L. 

• Gasoline-range and motor-oil range TPH analyses were conducted on the sample from well 
RW -2 and only gasoline-range TPH was detected at a concentration of 2.6 mg/L. 

• At least one priority pollutant metal was detected m each lower zone well tested, as follows: 

Arsenic (detected at all lower zone wells analyzed, at concentrations ranging from 0.005 
to 0.037 mg/L) 

Chromium (detected at well LW-12Dl at a concentrations of 0.006 mg/L) 

Copper (detected at seven lower zone wells with concentrations ranging from 0.002 to 
0,007 mglL) 

Lead (detected at wells LW-ID and LW-I2D1 at concentrations of 0.005 and 0.002 
mgIL, respectively) 

Zmc (detected at mne lower zone wells at concentrations ranging from 0.006 to 0.037 
mg/L). 

In summary, the second quarter 2002 analytical results for samples from the lower zone wells 

indicate that PCP was detected at wells LW-12DI (1.6 I1g/L) and RW-2 (76 ).lglL). Other wells where 

PCP was detected during the first quarter of 2002 (LW-lD, LW-3D, and LW-I7D) did not contain 

detectable concentrations of PCP during the second quarter 2002. None of the other semivolattle organic 

compounds detected were at concentrations greater than 14 ug/L (2-methylnapthaIene at RW-2). The 

highest concentrations of volatile organic compounds detected were In the samples collected from wells 

0, GIA and RW-2; however, none of the detected concentrations were greater than 170 ug/L 
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(isopropylbenzene at GIA). None of the detected concentrations of TPH were greater than 5.0 mgIL 

(diesel-range TPH at GIA). The highest concentrations of metals were detected in the samples collected 

from wells GIA and LW-12Dl. 

2.2.4 DEEP SAND UNIT 

Well LW-12D2 is the only well installed in the deep sand unit underlying the lower water-bearing 

zone. Of the constituents analyzed, only the metal arsenic (0.020 mglL) and the semivolatile organic 

compound chrysene (5.4 ugIL) were detected in the sample collected from LW-12D2 during the second 

quarter of2002. 

2.2.5 WATER LEVEL AND CONTAMINANT TRENDS 

Potential trends between water levels and concentrations of selected constituents were evaluated 

by generating time versus groundwater elevation and hme versus concentration plots for the period 

covered by the Phase II RI quarterly sampling events (March 1997 through the current quarterly event). 

Plots of PCP concentrations (maximum concentration of EPA Methods 8270 and 8040 for earlier events) 

versus time for selected upper zone wells (LW-2S, -4S, -lIS, -13S, and RW-I), selected lower zone wells 

(LW-40, -110, and RW-2), and nested wells (LW-4S and -40) are provlded on Figures 5 through 7. 

Plots of groundwater elevations and PCP concentrations for upper zone wells LW-2S, LW-4S, and LW

II S are shown on Figures 8 through 10. Figure 11 shows groundwater elevations and PCP concentrations 

at lower zone well LWAO plotted with the Willamette River stage. 

As shown on Figure 5, PCP concentrations in the selected upper zone wells show variable 

concentration trends over time (note the logarithmic scale). As discussed in previous quarterly reports, 

PCP concentrations in well L W -2S, located within the former PCP mixing area, have been relatively 

stable since May 1999 (ranging between 200 and 2,100 !-!g/L), except for the November 2001 event when 

the PCP concentration spiked at 8,000 J.!g/L. PCP concentrations at well RW -1 decreased between May 

and November 2001 from a high of 11,000 J.!g/L to a low of 17 Ilg/L, but has since increased in the last 

two quarters to concentrations slightly exceeding 1,000 !-!g/L. The PCP concentration at LW-13S 

increased to about 10 Ilg/L between May 2000 and July 2001, but has been reported as nondetect since 

the fourth quarter 2001 event. The PCP concentration in L W -11 S for this quarter is within the range of 

concentrations detected in 1999-2000 before product was observed in the well. PCP concentrations in 

well L W -4S, located slightly south of the east-west trending storm drain, have been variable over time 

with spikes in the concentrations occurring in November 1998 (4,200 !-!g/L), August 2000 (9,400 !-!glL), 

and June 2002 (2,200 J.!gIL). Initially, as reported in previous quarterly reports, these spikes in PCP 
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concentrations appeared anomalous, but after further review over time, it appears that they may be related 

to precipitation events during periods of relatively low groundwater levels (Figure 9). 

As shown on Figure 6 (note the loganthmic scale), PCP concentrations in the lower zone have 

generally decreased over tIme, except at RW-2 where concentrations decreased from 630 to 0.68 J.lglL 

between September 2000 and June 2001, but have increased to 76 J.lglL since that time. PCP 

concentrations at LW-IID have been less than 2 I1glL smce December 1999. 

As in previous quarters, PCP concentrations detected this quarter at selected lower zone well 

locations where PCP has historically been detected are generally lower than the concentrations in the 

upper zone wells at the same location or similar locations. The PCP concentration trends for nested wells 

L W -4S and -4D (Figure 7) mdIcate that contammation observed in the lower zone at this location does 

not appear to be related to the upper zone at the same location, except possibly between December 1999 

to November 2001. Overall, PCP concentrations at lower zone well LW-4D have decreased over time, 

but, at adjacent upper zone well L W -4S, intermittent spikes in PCP concentrations have been observed, as 

discussed earlier. In addition, the lower zone concentrations were typica]]y greater than upper zone 

concentratIOns before May 1999. However, smce that time, the upper zone concentrations are higher 

when the concentrations at the we]]s are different. 

Figures 8, 9, and 10 show that fluctuations in groundwater elevations in the upper zone reflect 

typical seasonal variability with seasonal lows during the fa]] months (October-November) and seasonal 

hIghs during the winter and early spring months (January-March) since monitoring began in March 1997. 

The histoncally low groundwater levels, which began in about November 2000 and continued through 

November 2001, appear to be returning to levels similar to those observed during the first quarter 2000. 

Therefore, the lack of product at well LW-llS during the first and second quarter 2002 may be related to 

the return to more typical winter season groundwater elevatlOns. FIgures 8 and 10 show that PCP 

concentrations in the upper zone at wells LW-2S and L W-ll S generally follow the water level trends in 

that zone over time (with the exception of LW-2S during the last three quarterly events). However, as 

shown on Figure 9 and discussed earlier, the only correlation between the water levels and PCP 

concentrations in the upper zone at well L W-4S may be related to precipitation events during periods of 

low groundwater levels. In the lower zone, groundwater levels show similar trends with seasonal 

fluctuations in the Willamette River, as shown by the plot of groundwater elevations at L W-4D with river 

stage on Flgure 11. However, there appears to be no correlatlOn between PCP concentrations and 

groundwater elevations at L W -4D. 

Contammant and groundwater level trends WIll continue to be evaluated and discussed for future 

quarterly events. 
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3.0 FUTURE GROUNDWATER TASKS 

The third quarter 2002 groundwater sampling event was conducted August 26 through August 28. 

The groundwater analytical program for the third quarter 2002 event included the following: I) routine 

quarterly monitoring well locations; 2) wells LW-13S, LW-14D, LW-17D, and LW-18D for evaluation of 

the groundwater interim action at RW-2; and 3) well HRW-I (in addition to other wells routinely 

sampled) for evaluation of the groundwater interim action at HRW -I. Additionally, stormwater samples 

will be collected from the east-west trending storm drain (SDM-I and SDM-2). The results for the third 

quarter 2002 event wil1 be provided in the Third Quarter 2002 Groundwater Report. 
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4.0 USE OF THIS REPORT 

This quarterly groundwater report has been prepared by Landau Associates for the exclusive use 

of Time Oil Co. for specific application to the Northwest Terminal. Services for thIS project were 

conducted in accordance with the Environmental Services Contract between Time Oil Co. and Landau 

Associates, Inc. Landau Associates has performed our services in accordance with generally accepted 

engineering and consulting standards for environmental work in effect at the time and locality services 

were performed. The reuse of information, conclusions, and recommendations provided herein by Time 

Oil Co. or others in connection with any site other than the Northwest Terminal without Landau 

Associates written permission shall be at the sole risk of Time Oil Co. and Without liability to Landau 

Associates. 

This document was prepared under the supervision and direction of the following key staff. 

LANDAU ASSOCIATES, INC. 

By: 

Timothy L. Syverson, R.G. 
Senior Geologist 

Christy L. ohnson 
Senior Staff Engineer 
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RW2 44.5 X X 

HRW-1 . 
X dup __ RW1 X X 
W dup·RW2 X X 

LW·13D dup·LW103S 
OX-1S 21 X 
QX·2S 185 X 
OX-3S 18 X 
OX-4S 20.5 X 
PZ-1 19 X 
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TPH-D 
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TABLE 8-1 
GROUNDWATER MONITORING POINTS AND ANALYTICAL METHODS 

SECOND QUARTER EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

TPH-DX TPH-G PP Metals Total Fe 
(601017000) TDS Chlonde (SM3500-Fe) 

X X X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X 

X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 
X X X 

X X X X X 
X X X 
X X X 
X X X 
X X X 

X X X X X X 
X X X 
X X X 
X X X 

X X X X X X 
X X X X X 

X X X X X 
X X X X X 

X X X 
X X X 
X X X 
X X X 
X X X 

- - - - - -
Page 1 of 1 

COD TOC Olxlon/Furans Ch Phenols 
Alkalinity (4104) (415.1) (8290) (8040) 

X X X X X 

X X X X X 

X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
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TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 -JUNE 2002 
TIME Oil NORTHWEST TERMINAL 

Reference DTW LNAPL 
Date TIme ElevatLon (ftl (a: (ft) (b) 

GW Elevation 
(tt) (e) ThicknesS (tt) NOTES 

03125197 
03131197 
07116/97 OB'3O 
10121/97 1635 
01/27/9B 12'15 
0511819B 17 56 
08117/9B 11 02 
11/13/98 10.24 

02116199 13.36 
05/18199 15.52 
09121199 12:21 
12106/99 14:37 
02116100 10:57 
05123100 17 ·31 
08/29/00 14 23 
11109/00 1331 
02112101 1525 
06104/01 12.49 
OBI16101 11 54 
11/28/01 12·44 

02127102 1433 
06127/02 15·05 

03125197 10 48 
03131197 
07116197 07 49 
10/21197 1633 
0112719B 1210 
05118198 1755 
08117198 11 04 
11/13198 1021 

02116199 13.33 
05/18/99 1551 
09121/99 1219 
12106199 14:38 
02116100 10:55 
05/23/00 17:32 

OBI29100 14:22 
11109100 13:30 
02112101 15:26 
06104101 12:50 
08116/01 11 :55 
11128/01 12:45 
02127102 14:34 
03105102 11:06 
04105/02 06:42 
05129/02 00:00 
06127/02 1506 

03125197 1232 
03/31/97 1138 
07116197 08.47 

10/21197 15:15 
01/27198 13:41 

05/18198 1808 
08/17198 11 11 
11/13198 10:36 
02/16199 1358 
05118199 16.04 
09/21199 12:44 
12106199 14'50 

02116/00 0951 
05123/00 17:55 
06129/00 14.33 

29.04 NM 

29.04 NM 

29 04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
29.04 
2904 
2904 
2904 
2904 
2904 
2904 
29.04 
29.04 
29.04 
2904 
2904 
2904 

2974 
29.74 
2974 
29.74 
29.74 
2974 
2974 
29 74 
29.74 
2974 
2974 
2974 
29 74 
2974 
2974 
2974 
29.74 
2974 
29.74 
2974 
2974 
29.74 
29.74 
2974 
29.74 

2889 
28.89 
28.89 
28.89 
2889 
2889 
2889 
2889 
2889 
2889 
2889 
2889 
28.89 
28.69 
2889 

1L02 
1339 
1153 
12.51 
14.40 
1438 
969 
1172 
1518 
1300 
1184 
1322 
1532 
1529 
1368 
1418 
1580 
1380 
12.27 
1338 

11.01 
1356 
1168 
12.76 
1415 
1505 
959 
11.79 
14.63 
14.25 
12.20 
1325 
14.93 
1556 
1519 
15.06 
15.72 
1547 
12.15 
12.28 
12.40 
13.20 
1377 

556 
616 
828 
1000 
798 
954 
dry 

1036 
591 
790 
dry 

982 
878 
dry 

dry 

1802 
1565 
1751 
1653 
1464 
1466 
1935 
17 32 
1386 
1604 
17.20 
1582 
13.72 
13.75 
1536 
1486 
1324 
1524 
1677 
1566 

1873 
1618 
1806 
1698 
1559 
1469 
2015 
17 95 
1511 
1549 
1754 
1649 
1481 
14.18 
1455 
1468 
1402 
1427 
1759 
1746 
1734 
1654 
1597 

2333 
22.73 
20.61 
18.89 
20.91 
1935 

18.53 
22.98 
20.99 

2011 

NM Couldn't remove cap 

NM Couldn't remove cap 

Couldn't remove cap 
Couldn't remove cap 

Water In endcap 
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GROUNDWATER LEVEL MEASUREMENTS 
QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 

TIME OIL NORTHWEST TERMINAL 
!' 

Reference DTW GW Elevation LNAPL 
Well Date Time Elevation (tt) (a: (ttl (b) (tt) (c) Thickness (11) NOTES 

C' 11/09/00 13:47 2689 9.94 1695 Dry? 
C+ 02112101 15:08 2889 dry 
C" 06/04/01 13'25 2889 dry 
C' 08116/01 12'11 2889 dry 
C' 11/28/01 1303 2889 dry 

r~ C' 02127102 1444 2889 894 1995 
C' 06/27/02 1536 28.89 dry ' ..... ~ 

0 03125197 1225 30.04 832 2172 
0 03/31/97 1131 3004 866 2138 II 
0 07/16197 0835 30.04 1045 1959 ! ' 
0 10/21197 17 10 30.04 1327 16.77 
0 01/27/98 1331 30.04 1072 1932 
0 05/18198 17'36 3004 1223 17 81 
0 08/17/98 1057 3004 13.83 1621 
0 11/13/98 09:05 3004 15.01 1503 
0 02116/99 13'45 30,04 8.50 2154 
0 05/18/99 1559 30.04 1100 1904 
D 09/21/99 1237 30,04 1441 1563 r; 0 12106199 1446 30,04 1404 16.00 
0 02116/00 0955 3004 1150 1854 
0 OS/23/00 1256 3004 1274 1730 
0 08/29100 1435 3004 14.70 1534 

r 0 11/09/00 1343 30,04 1549 1455 
0 02112101 15,12 30.04 14.99 1505 
0 06/04/01 12,35 3004 1495 1509 
0 08/16/01 1146 3004 1564 14AO 

0 11/28/01 1243 30.04 1545 1459 I>;' 
0 02127102 1421 3004 11,37 1867 I, 
0 03/05/02 1100 3004 11,51 1853 !' 
0 04/05/02 08'45 3004 11,65 1839 
D 05/29102 00.00 3004 12.73 17,31 

r D 06/27/02 1500 30.04 1343 lS,S1 

L_, 
F' 08/18/98 08,10 NA 1477 NA 

G' 03/25/97 11.57 3024 1449 1575 1'1 G' 03/31/97 0913 30,24 14.01 1623 
~' 1 G' 07116197 0737 30.24 1430 1594 -...; 

G' 10/21197 1620 30.24 dry 
G+ 01/27198 11:49 3024 dry 

[ G' 05/18198 17.30 3024 dry 
G' OB/17/98 11'06 30.24 dry 
G' 11/13/96 09,53 3024 dry 
G' 02116199 13.14 30.24 dry 
G' 05118/99 14.50 3024 dry 

f 
, 

G' 09/21/99 1130 3024 dry 
I G+ 12106199 1407 30 24 dry 

G+ 02116/00 10.19 3024 dry 
G' OS/23100 16:33 3024 dry 

I 
G' 08/29/00 13:18 3024 dry 
G+ 11/09/00 12,30 30.24 dry 
G' 02112101 16.02 30.24 dry 
G' 06/04/01 '1:41 3024 dry 
G' 08116/01 10:50 3024 dry 
G+ 11/28/01 1133 3024 dry r·: G' 02127102 1338 30,24 dry 
G+ 06/27/02 1413 30.24 dry 

H 03/31197 11.51 27.0B 542 2166 
H 07116197 0844 2706 729 1979 
H 10121/97 17 45 270B 100B 17 00 
H 01/27/98 13.45 2708 756 1952 
H 05/18/98 1750 27.06 9.06 1802 
H 08117198 0915 2708 1068 16.40 
H 11/13198 1054 270B 1184 1524 
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TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW 
Date Time Elevation (ft) (a; (ft) (b) 

02116199 1350 27.08 535 
05118199 1541 27.08 778 
09/21199 12 15 2708 11.23 
12106199 15.13 2708 1091 
02116100 1052 
05123100 17 20 
08129100 14.06 
11109100 13'23 
02112101 1536 
06104101 1227 
08/16101 1141 
11128101 1234 
02127102 14 18 
03105102 10.58 
04105102 09.10 
05129102 00 00 
06/27/02 14 51 

03125197 1215 
03131197 11 19 
07/16/97 08:22 
10/21197 16'56 

01/27198 13'15 

05116196 18 01 
08117198 11 00 
11113198 1030 
02116199 1337 
05118199 15"46 
09/21/99 12.28 

12106199 15:07 
02116100 11.05 

05123100 17 27 
08129/00 14.14 

11/09/00 13 25 
02112101 1522 
06/04/01 12 39 
06/16101 11 52 
11128/01 12:35 
02127102 1430 
03105102 11 04 
04105102 08'40 
05129/02 00.00 
06127/02 1502 

03125/97 12 DB 

03131/97 0932 
07/16/97 0800 
10121197 1645 
01/27/98 1237 
05118198 1752 
08/17198 1050 
11/13/98 1014 

02116199 1355 
05118199 15:30 
09/21199 1208 
12106199 14:32 
02116100 10:48 
05123100 17.12 
08129100 13 56 
11109100 13.16 
02112101 15:41 
06104101 12 20 
08116/01 11 35 
11128101 12 26 

02127102 14 17 

2708 
27.06 
2708 
2708 
2708 
2708 
2708 
27.08 
2708 
2708 
2708 
2708 
27.08 

29 70 
29 70 
2970 
2970 
2970 
29 70 
29.70 
2970 
2970 
2970 
2970 
2970 
29.70 
29.70 
2970 
2970 
29.70 
29 70 
2970 
2970 
29.70 
29.70 
2970 
2970 
29 70 

2942 
29.42 
2942 
29.42 
2942 
29.42 
2942 
2942 
2942 
2942 
2942 
29.42 
29.42 
29.42 
29.42 
29.42 
2942 
29.42 
29.42 
2942 
2942 

828 
948 
11 55 
1234 
1188 
11 81 
1257 
12.39 
8.14 
8.26 
845 
938 

1025 

8.78 
9.02 
1049 
1310 
1103 
1227 
13.78 
14.77 
891 
11 19 
1436 
13.95 
11.67 
12.78 
14.58 
15.30 
1487 
1463 
1548 
1523 
1162 
1176 
1187 
12.77 
1340 

820 
846 
1003 
1271 
1046 
11.77 
1334 
14.30 
641 
10.68 
1391 
13.44 
11.15 
12.25 
14.16 
1484 
1435 
1422 
15.12 
1466 
11.05 

GW Elevation lNAPL 
(ft) (c) Thickness (ft) NOTES 

21.73 
1930 
1585 
1617 
1860 
1760 
1553 
1474 
1520 
1527 
1451 
1469 
1694 
1880 
1863 
17.70 
1683 

20.92 
2068 
1921 
1660 
1867 
1743 
15.92 
14.93 
2079 
1651 
1534 
1575 
1803 
16.92 
15.12 
14.40 
1483 
1467 
1422 
1447 
18.08 
1794 
1783 
1693 
1630 

21.22 
20.96 
19.39 
1671 
1696 
17 65 
1608 
1512 
2101 
1874 
1551 
15.98 
18.27 
17.17 
15.26 
14.58 
1507 
1520 
1430 
1474 
1837 

OrangeJbrown algae 
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TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Date T,me Elevation (ft) (a: (tt) (b) (tt) (e) Thickness (tt) NOTES 

03105102 10 55 29 42 11,25 
04105102 OB,55 

05129/02 00 00 
06127102 1447 

03125197 12,35 
03131/97 11.40 
07116197 DB 49 
10121197 1518 

01127198 1339 
0511819B 1 B 07 
08/17/9B 11 10 
1111319B 1035 
02116199 13.57 
0511 B199 16 03 
09121199 12'43 
12/06199 1449 
02116100 09 49 
05123100 17'54 
08/29/00 14 32 
11109100 1346 

02112101 1507 
06/04101 13 24 
08/16/01 1210 
11/28/01 1302 
02127102 14.42 

03/05102 11:12 

04/05102 08 39 
OS/29/02 00 00 
06127/02 1036 

03125197 11 46 
03/31/97 08 59 
07116/97 07 20 
10121197 1609 
10/23197 17 20 
01/27/9B 11'13 
05/18/98 17 20 
06/17/96 1040 
11/13/98 0948 
Q2I16/99 12'55 
05/18/99 1447 
09/21199 11 '23 

12106199 1400 
02116/00 10 10 
05123/00 16.24 
08/29/00 13"07 
11109100 1226 

02112101 15 49 
06/04101 11.31 
OB/16101 10'29 
11/28/01 11 27 
02127/02 13 25 
04/05/02 08 09 

OS/29/02 00 00 
06/27/02 14 12 

03/25197 11 45 

03/31/97 08 55 
07/16/97 0715 
10121197 1605 
10/23197 17 25 
01/27/96 11,09 
05118/98 17 18 
08/17198 10 37 
11113198 0946 

2942 
2942 

2942 

2610 
2810 
2810 
2810 

2810 
2610 
28.W 
2610 
2810 
2810 
2810 
2610 
2810 
2810 
28.10 
28.10 

28.10 
28.10 
2810 

2810 
28.10 
2610 

2810 
2B 10 
2810 

3140 
3140 

3140 
3140 
3140 
3140 
3140 
31.40 
31.40 
3140 
31.40 
3140 

3140 
31.40 
3140 
31.40 
3140 
3140 
3140 
31.40 
3140 
3140 
3140 
3140 
3140 

2996 

2996 
2996 
2996 
2996 
29.96 
2996 
2996 
29.96 

1130 
1222 
1292 

498 
524 
750 
955 

645 
921 
1159 
1302 
478 
7.62 
12.30 
9.51 
7.13 
911 
1266 
13,56 

1304 
1278 
1366 
1234 
7.16 

7.39 
7.63 
9.09 
1011 

1405 
1426 
1603 
1646 
16.48 
15.01 
16.39 
1716 
17.83 
1409 
15.79 

17.39 
16,57 
1569 

1642 
17.61 
1823 
17 64 
17.58 
18.08 
16.06 

1576 
1588 
16.42 
16.80 

1288 
1294 
1402 
1523 
15.21 
1387 
1308 
1582 
1663 

1817 
1812 
17 20 
1650 

2312 
22 B6 
2060 
1855 
2165 
1889 
1651 
15,08 

2332 
20 48 
1580 
18.59 
20.97 
18.99 
1544 
1454 
1506 
1532 
1444 
1576 

20 94 
20.71 
2047 
19.01 
17.99 

1735 
17,14 

1633 
1494 
1492 

16.41 
1506 
1426 
1358 
1753 
1564 
1402 

1463 
15.71 
14.98 
1379 
1319 
13,76 
1382 

1332 
1334 
1564 
1552 
1498 
1460 

17 08 
1702 
1606 
1473 
1475 
1609 
1688 
1415 
1337 

120 

002 
0.06 

002 
001 

027 
004 
001 

003 

017 

001 
005 

Hydrocarbon odor, product 
Ught brown color, thick coating on probe 
No product - strong pelroleum odor 
No product - strong petroleum odor 

Thin coat of thick product 

Strong petroleum odor 

Strong petroleum odor, no product 

Trace product 
Trace product 

Hydrocarbon odor, product 
Light coating on probe, light brown color 
No product. strong petroleum odor 
No product· strong petroleum odor 

Trace of product on probe 
Sheen on probe, strong petroleum odor 
Strong gasoline odor 

10114/02 S IWPROC\23110011131\2002Qtny\2Q02 Rpt_ TbB-2 xis Quarterly Event 

Page 4 of 18 

Landau ASSOCiates 

I, 
'! 

n 

1 I 

(I 
I , . 

/ . 

BZT0104(e)016443 



I 
:1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,I 

I 

I 

I 
I 

Well 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

P 
P 
P 
P 
P 

Q 
Q 
Q 
Q 

Q 
Q 
Q 
Q 

Q 
Q 
Q 
Q 

Q 
Q 
Q 

Q 
Q 

Q 
Q 

Q 
Q 
Q 
Q 

Q 
Q 

LWOOIS 
LWOOIS 
LWOOIS 
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LW001S 
LW001S 
LWOO1S 
LW001S 
LWOO1S 
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TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 -JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW LNAPL 
Date Time Elevation (II) (a; (tt) (b) 

GW Elevation 
(It) (c) Thickness (ft) NOTES 

02116199 12:52 

05/18/99 14 43 
09/21/99 11 20 
12106199 1355 
02116/00 10.08 

05123100 1621 
08129100 13.04 
11109100 1224 
02112101 1546 
06104101 11"27 

08/16101 10 28 
11/28101 11 :24 
02127102 13'22 
04105/02 OB'07 
05129/02 00 00 
06127102 14:11 

03/25/97 11 42 
03131/97 08.52 

07116197 07:10 
10121/97 16:04 

10123197 17'29 
01127198 11 05 
05118198 17.16 
08117/98 1035 
1111319B 0944 

02116199 1249 
05116199 1440 
09121/99 11:17 
12106199 13.53 
02116100 10:06 
05123100 16:19 
08129100 13:01 
11109100 12:23 

02112101 1545 
06104/01 11 :25 
08/16/01 10:26 

11126101 11:21 

02127/02 1320 
04105102 08'05 
05129102 00 00 
06/27/02 1410 

03131197 11.12 
07116/97 08:15 
10/21197 16:53 

01127/98 13:00 
05116198 17.40 
08117/98 10'54 
11/13198 1002 

02116199 13 24 
05118/99 1538 
09121199 12:10 
12106199 14 33 
02116/00 10 50 
05123100 17.1B 
08129100 1358 
11109100 13:17 
02112101 1533 
06104101 1224 
OB/16101 11 37 
11/28/01 1228 
02127102 14 19 
03105/02 10.56 

04105102 09:08 

2996 
29.96 
2996 
29.96 
2996 
2996 
29 96 
2996 
29.96 
29.96 
2996 
2996 
2996 
2996 
2996 
29.96 

30.36 
3036 
3036 
3036 
30.36 
3036 
3036 
30.36 
30.36 
3036 
3036 
3036 
3036 
3036 
3036 
3036 
3036 
3036 
3036 
3036 
30.36 
30.36 
30.36 
30.36 
30.36 

2796 
2796 
27.96 
27.96 
2796 
27.96 
2796 
2796 
2796 
2796 
2796 
2796 
2796 
27.96 
2796 
27.96 
27.96 
27.96 
2796 
2796 
2796 
2796 

1291 
1468 
16 08 
1541 
14.51 
15.15 
1626 
169B 
1631 
1626 
1675 
17.01 
14.60 
14.70 
1500 
1549 

13.55 
1354 
14.55 
15.70 
15.69 
14.48 
1558 
1627 
17 01 
1361 
1513 
1651 
15.68 
15.02 
15.64 
1669 
1750 
1671 
1666 
1715 
17 76 
15.07 
1523 
15.53 
1595 

6.65 
B34 
11.02 
875 
915 
11.67 
12.76 
660 
892 
1220 
11.86 
9.42 
1052 
1251 
1326 
1282 
12.77 
13.45 
13.25 
9.31 
9.45 
960 

17.10 
1538 
1389 
1455 
1545 
1481 
13.71 
1300 
1365 
13.70 
1321 
1295 
1544 
1534 
1496 
14.47 

1681 
1682 
15.83 
1466 
1467 
1588 
14.78 
14 09 
1336 
1876 
1523 
1385 
1448 
1534 
1472 
1367 
1286 
1365 
1370 
1321 
1294 
1529 
15.13 
14.83 
1441 

21.31 
1962 
16.94 
1921 
18.81 
16.29 
1520 
2136 
1904 
1576 
1610 
1854 
1744 
1545 
1470 
1514 
1519 
1451 
14.71 
1865 
1851 
18.36 

0.06 Strong petroleum odor 
013 
001 

001 
003 

Trace of product on surtace 

Trace product 

o 10 Strong ethanol-like odor 
010 

002 

001 
001 

042 

Trace product 

Hydrocarbon odor 
Light coating on probe; fight brown color 
No product - strong petroleum odor 
No product - strong petroleum odor 

Slight sheen on probe. no product. strong petroleum odor 
Strong gasoline odor 
Strong petroleum odor 
Strong odor when cap removed 

Film of product 
Strong petroleum odor. no product 

Trace of product 

Trace product 

Strong pelroleum odor. no product 
Trace product 
Trace product 
Trace product 
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Well 

LWOOIS 
LWOOIS 

LW002S 
LW002S 
LW002S 
LW002S 
LW002S 
LWOOZS 
LW002S 
lW002S 
lW002S 
lW002S 
lW002S 
lW002S 
LWOO2S 
lW002S 
lW002S 
lW002S 
LW002S 
LW002S 
LW002S 
LW002S 
LW002S 
LW002S 
LW002S 

LW002S 
LW002S 

LW004S 
LW004S 
LW004S 
LW004S 
LW004S 
LW004S 
LW004S 
LW004S 
LW004S 
LW004S 
LW004S 
lW004S 
lW004S 
LW004S 

LW004S 
lW004S 
lW004S 
LW004S 
LW004S 
LW004S 
LW004S 
LW004S 
LW004S 
LW004S 

lW005S 
LW005S 

lW005S 
lW005S 
LWOOSS 
LWOOSS 
LWOOSS 
LWOOSS 
LWOOSS 
LWOO5S 
LWOOSS 
LWOOSS 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

. Reference OTW GW Eleval10n LNAPL 

Date Time Elevation (tt) (a: (tt) (b) (tt) (c) Thickness (tt) NOTES 

05129102 00 00 
08127102 14.50 

03125197 1222 
03131197 11 27 
07/16197 08 33 
10121197 17·04 
01127198 13 25 
05118198 18.02 
08117198 10.56 
11113198 1032 

02116199 13 42 
05118199 15·45 

09/21199 12.34 
12106199 1511 

02116100 1038 
05123/00 17 24 
08/29/00 14·12 

11109100 13 04 
02112101 1530 
06104101 1234 
08116/01 1145 
11128101 1241 
02127102 14 19 
03/05102 10:59 
04105102 08·47 

05129102 00 00 
06/27/02 14.56 

03131197 0920 
07116197 07 40 
10/21197 16.25 

01/27/98 1200 
05/18/98 17.32 

08/17198 11 :07 
11/13198 09.56 

02118/99 13.18 

05/18/99 15·03 
09/21/99 11 44 

12106199 14 19 
02118100 1031 
05/23100 1655 
08129/00 13:39 

1 1109100 12 53 
02112101 16·38 
06/04101 12:08 
08116101 11:14 
11/28/01 12:05 
02127102 14 01 
03105/02 11.35 
04/05/02 08.20 

05/29/02 00:00 

06/27/02 14 39 

03125197 12 29 

03131197 11 35 
07/16/97 08·53 

10/21/97 15:16 

01/27/98 1336 
05/18198 18·05 

08117/98 1109 
11113/98 1038 
02116199 13:16 
05118/99 16 01 
09/21199 1240 
12106/99 14:47 

2796 
2796 

2956 
2956 
2956 
29.56 
29.56 
29.56 
29.56 
29.56 
29.56 
2956 
29.56 
2956 
2956 
2956 
2956 
2956 
2956 
29.56 
29.56 
2956 
2956 
29.56 
29.56 
29.56 
29.56 

3026 
30.26 
3026 

30.26 
30.26 
30.26 
30.26 

30.26 
3026 
30.26 

3026 
3026 
3026 
3026 
3026 

3026 
30.26 
30.26 
30.26 
3026 

3026 
30.26 
30.26 
30.26 

30.79 
3079 
30.79 
30.79 

30.79 
3079 
3079 
3079 
30.79 
3079 
3079 
3079 

1049 
1128 

806 
834 

1005 
1277 
1039 
11.78 
1338 
1447 

827 
1063 
1395 
1354 
1108 
1229 
1423 
1500 
1452 
1446 
1516 
14.90 
11.02 

11.17 
11.33 
1222 
13.00 

1277 
1466 
1688 
1513 
160B 
17 30 
1796 
1310 
1543 
17.61 
17.08 
1584 
1671 
17 78 
1817 

17 08 
1781 
1839 
1784 
1582 
15.95 
1602 
1674 
1689 

1057 
1084 

1229 
1500 
1290 

1419 
1554 
1655 
1059 
13.12 
1600 
1564 

17.47 
16.70 

2150 
21.22 
19.51 
1679 
19.17 
17 78 
1618 
1509 
2129 
1893 
15.81 
16.02 
1848 
17.27 
1533 
14.56 
1504 
15.10 
14.40 
14.68 
1854 
18.39 
1823 

1734 
16.56 

1749 
1560 
13.38 

1513 
14 18 
1296 
12.30 
17.16 
14.83 
12.65 
1318 
1442 
1355 
1248 

1209 
1318 
12.45 
11.87 

1242 
1444 
1431 
1424 

1352 
1337 

20.22 
19.95 
1850 

1579 
1789 
1660 
1525 
14.24 
20.20 

17.67 
14.79 
1515 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

Well 

LW005S 
LW005S 
LW005S 
LW005S 
LWOO5S 
LWOO5S 
LWOO5S 
LW005S 
LW005S 
LW005S 
LW005S 
lW005S 
LW005S 

LW007S 
lW007S 
LWOO7S 
LW007S 
LW007S 
LW007S 
LW007S 
LW007S 
LW007S 
LW007S 
LW007S 
LW007S 
LW007S 
LW007S 
lW007S 
LW007S 
LW007S 
LW007S 
LWOO7S 
LW007S 
LW007S 
LW007S 
LW007S 
LW007S 

LW008S 
LW008S 
LW008S 
LWOOBS 
LW008S 
LW008S 
LWOOBS 
LWOOBS 
LW008S 
LWOO8S 
LW008S 
LW008S 
LW006S 
LWOOBS 
LW006S 
LW006S 

LW009S 
LW009S 
LW009S 
LWOO9S 
LW009S 
LW009S 
LW009S 
lW009S 
LW009S 
LW009S 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DlW 
Date Time Elevation (tt) (a; (ft) (b) 

02l16IDO 0956 30 79 13 54 
05/23100 17 51 3079 1480 
08/29/00 14 37 30.79 16.35 
11109100 13 45 
02112101 15.13 

06/04/01 1323 
OBI16101 12:07 

11/28/01 1301 

02127/02 14'39 
03/05/02 1 L13 

04/05/02 08'38 
05/29102 00 00 
06/27/02 1043 

03131197 11 05 
07/16/97 06 as 
10/21/97 1645 
01/27/96 1247 
05/18/98 17 4B 

OBI17I98 10 4B 
11113198 1012 
02116/99 13.53 

05/18/99 1523 
09121199 1203 
12106/99 14 27 
02116/00 1046 
05/23100 17 09 
06129100 13 53 
llf091D0 13 14 
02112101 1539 
06/04/01 12:17 
08/16/01 11 33 
11/28101 12'22 

02127102 14 15 
03105102 1052 
04/05102 OB'57 
05/29/02 0000 
06/27/02 14:45 

05/18/99 14'55 

09/21/99 12.24 

12106/99 1440 
02116/00 10'16 

05123100 17 42 
08/29/00 14 26 
11/09/00 1332 
02112101 15 sa 
06/04/01 1305 
OBI16/01 12'00 
11/28/01 12.57 

02127102 14:37 
03105102 11 :09 
04/05102 08:17 
05/29/02 00 00 
06127102 15:21 

3079 
30.79 
30.79 
3079 
3079 
3079 
3079 
3079 
3079 
3079 

28.10 
2810 
28.10 
2B.l0 
28.10 
2B.l0 
2810 
28.10 
28.10 
2B 10 
2810 
2B 10 
2B 10 
2810 
2810 
2810 
2810 
2810 
2810 
2810 
2810 
2810 
2810 
2810 

3128 
3128 
3128 
3128 
31.28 
3128 
31.28 
31.28 
3128 
31.28 
31.28 
3128 
31.28 
3128 
31.28 
3128 

1698 
1651 
1643 
1703 
1694 
1348 
1362 
1360 
1481 
1515 

6.75 
862 
11.26 
885 
10.34 
11.85 
1290 
681 
914 
1237 
1200 
960 
1070 
1264 
1336 
1294 
1287 
1358 
1334 
9.47 
962 
973 
1063 
11 36 

1484 
1694 
1663 
15.18 
1588 
1706 
17.55 
1724 
1714 
17 70 
1763 
1512 
15.26 
1534 
15.91 
1621 

GW Elevation lNAPl 
(tt) (c) Thickness (ft) NOTES 

17 25 
1599 
1444 
1381 
1428 
14.36 
13.76 
1385 
17.31 
1717 
1719 
1598 
1564 

2135 
1948 
1684 
1925 
1776 
1625 
1520 
2129 
18.96 
1573 
16.10 
1850 
17.40 
15.46 
14.74 
15.16 
1523 
14.52 
14.76 
1863 
1848 
1837 
17.47 
1674 

1644 
1434 
1465 
1610 
1540 
14.22 
13.73 
1404 
1414 
1358 
1365 
16.16 
16.02 
1594 
15.37 
1507 

Strong gasoline odor 

004 

No Product 
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05/18/99 14:57 
09/21/99 11 :36 
12106/99 14.13 
02/16/00 10:24 
05123100 16:39 
08/29/00 13 28 
11/09/00 12:42 

3104 
3104 
3104 
31.04 
3104 
3104 
3104 
3104 
31.04 
3104 

19.58 
dry 

1964 
1959 

dry 
dry 
dry 
dry 
dry 
dry 

1146 Water level appears to be more representative of lower zone 

02112101 16 12 
06/04/01 11 50 
OB/16/01 11 01 

Water In endcap 
Water In endcap 
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well 

LW009S 

LW009S 
LW009S 
LW009S 

LW009S 
LW009S 

LW010S 
LW010S 
LW010S 
lW010S 

LW010S 
LW010S 
LW010S 
LW010S 
LW010S 
LW010S 
LW010S 
LW010S 
LW010S 
LW010S 
LW010S 
LW010S 

LW011S 
LW011S 
LW011S 
LW011S 
LW011S 

LW011S 
LW011S 
LW011S 
LW011S 
LW011S 
LWOI1S 
LWOllS 
LW011S 
LW011S 
LW011S 
LW011S 

LW013S 
LW013S 
LW013S 

LW013S 
lW013S 

lW013S 
LW013S 
LW013S 
LW013S 
LW013S 
LW013S 
lW013S 

LW101S 
LW101S 
LW101S 

LW101S 
lW101S 
LW101S 
LW101S 
LW101S 
LW101S 
LW101S 
LW101S 
lW101S 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 

Date Time Elevation (tt) (a; (tt) (b) (ft) (c) Thickness (ft) NOTES 

11/26101 11 52 
02127/02 13 46 
03/05/02 11'15 
04/05/02 06.26 

05129102 00 00 
06/27/02 1424 

05/18/99 14.59 
09121/99 11.3B 

12106199 14'14 

02116100 10 26 
05123100 16 41 
OB/29100 13'30 
11/09100 12:45 
02112101 16:14 
06/04101 11 53 
OB/16/01 11 03 
11128/01 11 54 
02127102 1350 
03105/02 11 :32 
04105/02 08.24 
05129102 00'00 
06127102 14 28 

05118199 15'10 

09/21199 11'51 
12106199 1505 
02116/00 11 01 
05123/00 11 01 
08/29/00 14.55 
11109/00 13'36 
02112101 1518 

06104101 13.12 
08/16101 11:24 

11/26101 12:51 
02127/02 1459 
03/05102 11'40 
04/05/02 08 34 
05129/02 00:00 
06127102 1509 

05123100 16.51 
08129/00 13'37 
11109100 12.51 
02112101 1630 
06/04101 12 06 
08116/01 11 13 
11128101 1203 
02127102 13:58 
03105102 11 33 
04/05102 08'22 
05129/02 00 00 
06/27102 14:37 

03131197 09'54 
07116197 09 01 
10/21197 1801 
01127/98 14 15 
05/18/98 18'16 
08/17198 1121 
11113/98 1048 
02116199 1411 
05/16/99 16 17 
09/21199 12'54 
12106199 14 58 
02116100 09.44 

3104 

31.04 
3104 
31.04 
31.04 
3104 

3075 

3075 
3075 
3075 

3075 
3075 
3075 
30.75 
3075 
3075 
3075 
30.75 
3075 
30.75 
30.75 
30.75 

29.10 
2910 
2910 
29.10 
29 10 
29 10 
2910 
2910 
2910 
29 10 
29.10 
2910 
2910 
29 10 
2910 
2910 

30.17 
3017 
3017 

3017 
30.17 

3017 

3017 
30.17 

3017 
3017 
3017 
30.17 

2941 
2941 
2941 

2941 
2941 
29,41 

2941 
2941 
2941 
2941 
2941 
2941 

dry 
dry 
dry 
dry 
dry 
dry 

17.24 
1913 

1854 
1762 
1825 
dry 
dry 
dry 
dry 
dry 
dry 

1777 
1784 

1782 
1822 
1827 

1147 

14 23 
1400 
11.94 
1301 
1451 
1548 
1462 
14.65 
1546 
15.10 
1186 

1196 
12.07 
1300 
1340 

17.23 
1827 

1875 
18.26 
1830 
1881 
1837 
16.60 
1668 

1673 
17.30 
17.38 

451 
681 
728 
410 
668 
814 
8.61 
321 
600 
B 60 
698 
496 

1351 
1162 
1221 
1313 
1250 

12.98 
1291 
1293 
1253 

1248 

17 63 
1487 

1510 
17.16 
1609 
1459 
1392 
1448 
14.45 
1386 
1400 
17 24 
17 14 
17.03 
16.10 
1570 

12.94 
11 90 
1142 
11.91 
11.87 
11 36 
1180 
13.57 
13.49 
1344 
1287 
12.79 

2490 

2260 
22.13 
2531 

2273 
2127 
20.80 
2620 
2341 
2081 

2243 
2445 

037 First occurrence of produc1 in well 

028 
Trace produc1 

No Produc1 
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I 

I 
I 
I 
I 
I 
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r 
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I 
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I 
I 
I 

Well 

LW101S 
LW101S 

LW101S 
LW101S 

LW101S 
LW101S 
LW101S 
LW101S 

LW101S 

LW102S 
LW102S 

LW102S 
LW102S 
LW102S 
LW102S 
LW102S 
lWl02S 
LW102S 

LW102S 
LW102S 
LW102S 
LW102S 
LW102S 

LW102S 
LW102S 
LW102S 
LW102S 
LW102S 
LW102S 
LW102S 

LW103S 
LW103S 
LW103S 
LW103S 

LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 

LW103S 
LW103S 
LW103S 
LW103S 

LW103S 
LW103S 
LW103S 
LW103S 
LW103S 
LW103S 

LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 
LW104S 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW ElevatIon LNAPL 
Date Time ElevatIon (tI) (a: (tI) (b) (tI) (c) Thickness (tI) NOTES 

05/23100 16 06 
08129100 14 47 
11109/00 1356 

02112101 1502 
06104101 1335 
08/16/01 1220 

11128101 1312 
02127/02 1452 
06127102 15'32 

03131/97 10 01 
07116197 09.09 

10121/97 17 59 
01/27/98 1407 
05/18198 18'15 
08/17198 11'1 B 

11/13/98 1045 
02116/99 14 06 
05/18/99 1612 
09/21199 12 52 
12106/99 14 56 
02116/00 0941 

05/23100 16 03 
Oa/29100 14 45 
11/09/00 1353 
02112101 1500 

06/04/01 13 32 

OB/161O 1 12.17 
11/28/01 1310 
02127102 1448 
06/27/02 15.30 

03/31/97 0950 
07/16197 08.59 

10121197 1B 03 
01/27/98 14 20 
05116198 1621 
08117198 t 1 24 
11/13198 10.51 
02116/99 14:14 
05118/99 16:20 
09/21/99 12:57 
12106199 15.00 

02116/00 09:46 
05123100 18:10 
08/29/00 14 50 
11/09/00 1358 
02112101 1504 
06/04101 13 37 
08/16101 12.23 
11128101 13:16 
02127/02 14 50 
00127/02 15.34 

03131/97 1006 
07116197 0854 
10/21/97 1622 
01127198 14.00 

05/18/98 1811 
08/17198 11.15 

11/13/98 10'41 
02116199 14'03 
05/18/99 1608 
09/21199 1248 
t 2106/99 t 4 54 
02116/00 09 39 

2941 
2941 
2941 

2941 
2941 

29 41 
2941 

2941 
29 41 

25.77 
2577 

2577 
2577 
2577 

2577 
2577 
2577 
2577 

2577 
2577 
2577 
2577 
25.77 
25.77 

25.77 
25.77 
25.77 
2577 
2577 
2577 

2907 
2907 
2907 
2907 

2907 
2907 
2907 
29.07 
29.07 
29.07 
29.07 
29.07 
2907 
2907 
2907 
29.07 
29 07 
29.07 
2907 
2907 
2907 

26.57 
2657 
2657 

2657 
2657 
2657 
2657 
2657 
2657 
26.57 
26.57 

26.57 

683 
867 

939 
802 
840 

944 
858 

570 
780 

186 
391 
403 
126 
357 
488 
514 
045 
324 
533 
367 
191 
372 
540 

594 
452 
493 
596 
515 
2.14 
450 

550 
693 
7.08 
5.11 
6.57 
780 
791 
454 
620 
830 
660 

550 
6.64 

8.41 
B.78 
739 
783 
907 
802 
526 
742 

355 
5.71 
5.71 
284 
5.17 

664 
672 
2.11 
497 
718 
5.00 
361 

2258 

2074 
2002 
2139 

2101 
1997 

2083 
2371 
2161 

2391 
2186 
2174 
2451 
2220 
2089 

2063 
2532 
2253 
20 44 
2210 
2386 
2205 
2037 
1983 
21.25 
2084 
19.81 

20.62 
2363 
21.27 

23.57 
2214 
21.99 
2396 
2250 
2127 
21.16 
2453 

2287 
2077 
22.47 

23.57 
2243 
20.66 
20.29 
21.68 
21.24 
2000 
2105 
2381 
2165 

2302 
20.86 
20.66 
2373 
21.40 
1993 
1985 
2446 
2160 
1939 
2157 
22.96 
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Well 

LW104S 
LW104S 
LW104S 
LW104S 
lWl04S 
LW104S 
LW104S 
LW104S 
LW104S 

RWI 
RWI 
RWI 
RWI 
RWI 
RWI 
RWI 
RWI 
RWI 
RWI 
RWt 
RWI 
RW1 
RWI 
RWI 
RWI 

RW3 
RW3 
RW3 

RW3 
ROO 
RW3 
RW3 
RW3 
RW3 
RW3 
RW3 

RW3 
RW3 

RW3 

PZl 

PZI 
PZI 
PZI 

PZI 
PZI 
PZI 
PZt 
PZI 
PZI 

PZl 
PZl 

PZ2 

PI3 

PZ4 

OXOOtS 

OX002S 

OX003S 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW 
Date TIme ElevatIOn (ft) (a: (ft) (b) 

05/23/00 17' 59 
08/29/00 14 43 
11/09100 1351 
02112101 14:57 

06/04101 13 30 
08116/01 1215 
11f28/01 13 06 
02127/02 14.46 
06/27/02 15 27 

05/16/99 15 06 
09/21199 11 :46 
12106/99 14'43 

02116/00 10.33 
05123100 17 46 . 
08129/00 14.28 

11109100 12.57 
02112101 1644 
06104/01 1317 
08116101 10.55 
11128101 1202 
02127102 14 03 
03105/02 11 38 
04105102 08 27 
05129102 00 00 
06127/02 1516 

12106199 15.24 

02116/00 10.37 

05/23/00 17.26 

08129100 13 42 
11109/00 13 03 
02112101 1528 
06(04[01 12.30 
08116/01 11:44 

11126101 1 2'40 
02127[02 1426 
03105102 11 02 
04/05/02 0844 
05[29[02 00.00 
06[27102 14:59 

05123100 1 7 47 
06129100 14:30 

11/09/00 1255 
02112101 16.42 
06/04/01 13:20 

08116/01 11.17 
11128101 1209 
02127102 14 02 
03/05/02 11:34 
04[05[02 08.32 
05129/02 00 00 
06127/02 1517 

06/27102 15'18 

06/27/02 1519 

06/27102 1520 

06[27/02 15;13 

06/27/02 1512 

06/27/02 15'14 

26.57 
26.57 
26.57 
26.57 
2657 
2657 
2657 
2657 
2657 

3146 
3146 
3146 
3146 
31.46 
31.46 
31.46 
31.46 
31.46 
3146 
3146 
3146 
3146 
31.46 
3146 
3146 

29.96 
29.96 
2996 
29.96 
2996 
29.96 
29.96 
2996 
29.96 
2996 
2996 
2996 
29.96 
29.96 

2804 
2804 
2804 
28.04 
28.04 
28.04 
2804 
2804 
2804 
28.04 
2804 
2804 

3197 

31.12 

2847 

3338 

2869 

3001 

561 
708 
749 
6.28 
6.64 
756 
630 
407 
628 

1570 
18.02 
17.73 
1614 
1709 
1829 
1867 
1830 
18.22 

1855 
1612 
1633 
1628 
17 00 
17 33 

1420 

".88 
1302 
1488 
1558 
1513 
1509 
15.74 
1552 
11 80 
11 94 
1206 
1300 
1364 

14.21 
1533 
1568 
1530 

1529 
15.94 
1548 
1326 
1340 
1344 
1416 
1450 

1631 

1935 

dry 

17 85 

1322 

1465 

GW Elevation lNAPL 
(ft) (c) ThIckness (ft) NOTES 

2096 
1949 
1908 
2029 
1993 
1901 
2027 
2250 
2029 

1576 
1344 
13.73 
1532 
1437 
1317 
1279 
13.16 
1324 

1291 
1534 
15.13 
15.18 
1446 
14 13 

15.76 
18 DB 

1694 
15.0B 
14.38 
1483 
14.87 
14 22 
1444 
1816 
1802 

17.90 
16.96 
1632 

1383 
12.71 
12.36 
12.74 
1275 
1210 
1256 
1476 
1464 
14.60 
13 88 
1354 

1366 

1177 

1553 

1547 

15.36 

Vaporlwater recovery system test runntng - not measured 

Developed 6126/02 

Developed 6/26/02 

Page 10 of 18 

r 

1-: 
'L 

I . 

I.: 

10114[02 S \WPROC\23110011131\2002QIr1y\2Q02 Rpt_TbB-2 xis Quarterly Event Landau ASSOCiates 

BZT0104(e)016449 



I 

, 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 

I 
I 

Well 

OX004S 

Deep Wel!s· 

B2 
B2 
B2 
B2 
B2 
82 
82 
B2 
B2 
B2 
B2 
B2 
B2 
82 
82 
82 
82 
82 
82 
82 
82 
B2 
B2 
B2 
B2 
82 
B2 
B2 
82 
B2 
B2 
B2 
82 
82 
B2 
B2 
B2 
B2 
B2 
82 
B2 
82 
B2 
B2 
82 
B2 
82 
82 
82 
82 
B2 
82 
B2 
B2 
82 
B2 
B2 
82 

G1A 
G1A 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 -JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW 
Date Time Elevation (It) (a; (It) (b) 

06/27/02 15.15 

08/11/93 1002 
10/26/93 1332 
11/17193 13:32 
12117193 1259 
01/17/94 13"12 
02l1B/94 1420 
03/18/94 1259 
04118194 1442 
05118/94 1522 
06/17194 1454 
07119/94 0920 
08/17/94 0735 
09116/94 07 27 
10117194 0903 
11/21194 11.51 

12119194 11'10 
01/18/95 1118 
02121195 13 23 
03121/95 13 05 
04/19/95 1248 
05/19/95 1338 
07117/95 1355 
08122195 0753 
09/22195 08 2B 
11/20/95 07:57 
12101/95 08.29 
12/19/95 07 26 
01/19/96 08'38 
02120196 10.42 
03119/96 09.23 
04/19/96 11:53 
07/22196 14 24 
08/20/96 14.20 
09/24/96 08.11 
10/28/96 11 09 
12113196 10.47 
03125197 12.02 
03131/97 0927 
07116197 0745 
10121/97 16'30 
0112719B 12.06 
05/16/96 17'54 
OBI17198 10:23 
11113196 10.17 
02116199 1334 
05/18/99 1550 
09121199 12'18 
12106199 14 39 
02/16/00 1056 
05123100 17 33 
08129100 14:20 
11109/00 1329 
02112101 15'27 
06104/01 1304 
OB116101 11.58 
11/26101 1246 
02/27102 14.35 
06/27/02 1507 

03125197 11'55 
03131197 09 11 

3342 

30.31 
30.31 
3031 
3031 
3031 
30.31 
3031 
30.31 
30.31 
30.31 
3031 
30 31 
3031 
3031 
3031 
3031 
3031 
30.31 
30.31 
3031 
3031 
3031 
3031 
3031 
3031 
3031 
3031 
3031 
3031 
3031 
3031 
3031 
30.31 
30.31 
30.31 
30.31 
30.31 
3031 
30.31 
3031 
30 31 
30 31 
30.31 
30 31 
30 31 
30 31 
30 31 
30 31 
3031 
30 31 
3031 
30 31 
30 31 
30.31 
3031 
3031 
3031 
30 31 

29.72 
2972 

1907 

2544 
2525 
2523 
2388 
2399 
23.73 
2315 
2435 
23.12 
2290 
2438 
2522 
2589 
2543 
2456 
21.82 
1893 
1712 
2037 
21 21 
1930 
2272 
2442 
2526 
22.02 
1363 
1557 
16.48 
10.63 
1661 
1620 
2229 
2343 
2430 
2376 
1670 
1585 
1491 
1991 
2356 
1932 
1B.80 
24.38 
25.33 
19.64 
19.04 
25.34 
2025 
2057 
2099 
2538 
2531 
2462 
2484 
2675 
2414 
22.90 
2016 

1484 
14.28 

GW Elevation LNAPl 
(It) (c) Thickness (It) NOTES 

1435 

487 
506 
508 
643 
632 
658 
716 
596 
719 
741 
593 
509 
4.42 
488 
575 
8.49 
11.38 
13.19 
994 
9.10 
1101 
759 
589 
503 
829 
1668 
14.74 
1383 
19.66 
1370 
14.11 
802 
666 
6.01 
655 
1361 
1446 
1540 
1040 
675 
1099 
11 51 
593 
498 
10.67 
1127 
497 
1006 
974 
932 
493 
500 
569 
547 
356 

6.17 
7.41 
1015 

14.88 
15.44 

Slight sheen, slight to mod solvent· like odor 
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Well 

G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 
G1A 

J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 
J2 

J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 
J3 

TABLE B-2 
GROUNDWATER lEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME Oil NORTHWEST TERMINAL 

Reference OTW 
Date TIme Elevation (It) {a; (tt) (b) 

07{16/97 0733 29 72 1894 
10/21/97 1618 2972 2244 
01127198 11'46 2972 1642 
05f18{96 1731 
08/17198 1007 
11/13198 0954 
02116199 13'14 

05/18199 1451 
09/21199 1 1 29 
12106199 14 05 
02116100 1016 
05123100 16 31 
08{29/00 13'13 

11109/00 1232 
02112101 16'01 

06104/01 11 40 
06116/01 1052 
11/28/01 11 :32 
02127102 13'39 
06/27102 14:17 

03125197 12 18 
03/31/97 11 21 
07116197 08:24 
10121/97 17'00 

01/27198 1319 
05118198 1800 
08/17198 10.21 

11/13198 10:28 

02116/99 1340 
05118199 1546 
09121199 12:30 
12106/99 15'08 

02116/00 11 07 
05123100 17 28 
08/29/00 14'15 
11109/00 13.26 
02112101 1523 
06104101 13 02 
08{16101 11 :51 
11128/01 12'36 

02127102 14 31 
06127102 1503 

03125197 12'20 
03/31197 11 25 
07{16197 06'25 
10121197 17 .02 
01/27/98 1321 
05/16/96 1758 
08/17198 10.22 

11113198 1026 
02116199 1341 
05118/99 1548 
09/21/99 1231 
12106199 1509 
02116/00 10:07 

05123100 17'29 
08129100 14 17 
11/09/00 13'27 
02112101 15 24 
06/04101 12 44 
08116101 11 50 
11/28101 12.37 
02127/02 14 32 

2972 
29.72 
2972 
29.72 
29.72 
2972 
29.72 
29.72 
29.72 
2972 
2972 
2972 
2972 
29.72 
2972 
2972 
2972 

29.65 
29.65 
2965 
2965 
29.65 
29.65 
2965 
29.65 
29.65 
29.65 
2965 
2965 
29 65 
29.65 
29.65 
29.65 
29.65 
2965 
29.65 
29.65 
29.65 
29.65 

2958 
29.58 
2958 
2958 
29.58 
29.58 
29.56 
29.58 
29.58 
2958 
29 58 
29.58 
29.58 
29.58 
29.58 
2958 
2958 
2958 
29.58 
2958 
2958 

18.05 
23.35 
2459 
1828 
1842 
24.32 
1982 
19.81 
20.08 
24.36 
24.85 
24.08 
24.10 
25.51 
23.84 
21.96 
1948 

15.22 
14.38 
1928 
2302 
16.69 
18.14 
2370 
2464 
19.00 
1840 
24.73 
19.53 
19.89 
20.33 
2467 
2466 
23.92 
24.17 
2557 
2345 
22.21 
1948 

14.70 
14.03 
18.91 
2237 
18.28 
17 84 
2312 
2414 
18.32 
1801 
24.12 
1931 
1950 
1986 
24.05 
2424 
23.45 
23.62 
2498 
22.98 
21.52 

GW ElevatIon LNAPL 
(tt) (e) Thickness (ft) NOTES 

1078 
728 

1130 
1167 
637 
5.13 
1144 
11.30 
5.40 
990 
9.91 
9 64 Replaced lock and tubIng 
536 

487 
564 
562 
4.21 
588 
776 
~O 24 

1443 
15.27 
1037 
663 
1096 
11.51 
595 
501 
1065 
11.25 
492 
1012 
976 
9.32 
498 
499 
573 
5.48 
408 
620 
744 

10 17 

1488 
15.55 
10.67 
721 
11.30 
11.74 
646 
544 
1126 
11.57 
546 
1027 
100B 
972 
553 
534 
613 
596 
4.60 
660 
6.06 
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I 
I 
I 
I 
I 
I 
I 
I , 
I 
I 
I 

I 
I 
I , 
I 
I 

Well 

J3 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 

LWOO1D 
LWOO1D 
LWOO1D 
LWoo1D 
LWOO1D 
LWOO1D 
LWOO1D 
LWOO1D 
LWOO1D 
LWOO1D 
LWoo1D 
LWOO1D 
LWoo1D 
LWOO1D 
LWOO1D 
LW0010 
LWOO1D 
LWOO1D 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference OTW GW Elevation LNAPL 
Date Time Elevatton (tI) (a; (tt) (b) (ft) (c) Thickness (tI) NOTES 

06/27/02 1504 

03/25197 11 40 
03/31/97 08 48 
07116/97 07 05 
10121197 16 01 
01127/98 11 03 
05118/98 1714 
08117198 10 13 
11113/96 0931 
02l16f99 1245 
05116199 14.36 
09121199 11 :09 
12106/99 13 48 
02116100 1004 
05123100 16.15 
08/29100 12:56 
11/09/00 1216 

02112101 1552 

06104/01 11 :22 
08116/01 10:22 
11128/01 11:18 

02127102 13'15 
06127102 14 09 

03125197 11 36 
03131197 0843 
07/16197 07'00 

10/21197 1556 
01127/98 1057 
05/1619B 17.15 
08/17/98 1012 
11/13198 09 35 
02116199 13:05 

05/18199 14:37 
09/21199 11:15 

12106/99 13:46 
02116/00 10:12 
05/23/00 16.17 
08/29/00 12.58 
11/09/00 12:20 

02112101 1554 
06/04/01 11 ;36 
08/16/01 10.35 

11/28/01 1119 
02127102 1317 
06/27102 14 08 

03131/97 11 11 
07/16/97 06.12 
10/21/97 1655 
01/27/96 13 07 
05/18/98 17 39 
08/17198 1030 
11/13198 1001 
02116/99 1321 
05118/99 15.36 
09/21/99 12.12 

12106199 14'34 
02116/00 10:49 

05123100 17:19 
08/29/00 1359 
11/09/00 1320 
02112101 15:35 
06104/01 12 23 
08/16/01 11 38 

2958 

32 03 
32.03 
32.03 
32.03 
32.03 
32.03 
3203 
3203 
3203 
3203 
3203 
3203 
3203 
3203 
32.03 
3203 
3203 
3203 
32 03 
3203 
3203 
3203 

3047 
3047 
3047 
3047 
3047 
3047 
3047 
30.47 
3047 
3047 
3047 
3047 
3047 
3047 
3047 
3047 
3047 
3047 
30.47 
30.47 
30.47 
3047 

2831 
2831 
2831 
2831 
2831 
2831 
2831 
2831 
2831 
2831 
2831 
2631 
2631 
2831 
2831 
28.31 
2831 
2831 

1914 

17.01 
16.39 
2193 
22.23 
2051 
2025 
2542 
2649 
20.25 
2123 
2622 
21.90 
2221 
2218 
2649 
2701 
2612 
2608 
2758 

26.15 
24.08 
2129 

1556 
1485 
2037 
2254 
1898 
18.73 
2393 
25.17 

18.79 
19.64 
24.53 
20.33 
20.65 
20.64 
2497 
25.47 
24.46 
2453 
2602 
2457 
2250 
1975 

1271 
1765 
2129 
17.06 
1653 
2182 
2277 

17 30 
1676 
2291 
1800 
1816 
18.62 
22.81 
2298 
2223 
2236 
2373 

1044 

15.02 
1564 
1010 
980 
11 52 
1178 
661 
554 

11.78 
1060 
581 
1013 
982 
965 
554 
502 
591 
595 
445 
566 
7.95 
1074 

1491 
1562 
10.10 
793 
11.49 
11 74 
654 
530 
11.68 
10.83 
5.94 
1014 
9.82 
9.83 
550 
500 
601 
594 
445 
5.90 
797 
10.72 

15.60 
1066 
702 
11.25 
11.78 
649 
554 
11.01 
11.55 
540 
1031 
1015 
9.69 
550 
533 
608 
5.95 
456 
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Well 

LWOO1D 
LWOO1D 
LWOO1D 

LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LW003D 
LWOO3D 
LW003D 
LWOO3D 
LW003D 
LW003D 
LW003D 
LW003D 

LWOO4D 
LW004D 
LW004D 
LW004D 
LW004D 
LW004D 
LWOO4D 
LW004D 
lW004D 
LW004D 
LWOO4D 
LW004D 
LW004D 
LW004D 
LWOO4D 
LW004D 
LWOO4D 
LW004D 
LW004D 
LW004D 
LW004D 
LW004D 
LW004D 
LW004D 

LWOO6D 
LW006D 
LW006D 
LW006D 
LW006D 
LW006D 
lW006D 
LW006D 
LW006D 
LW006D 
LW006D 
LW006D 
LW006D 
LW006D 
LW006D 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 -JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation lNAPL 
Date Time Elevation (ft) (a; (ft) (b) (ft) (e) Thickness (ft) NOTES 

11128/01 1229 
02127102 14'17 

06127/02 14:49 

03131197 11 :45 
07/16197 OB.38 
10/21197 17 07 
0112719B 13:30 
05116196 17' 35 
0811719B 10.24 
1111319B 0903 
02116199 1344 
05118199 15:58 
09121199 10:40 
12106199 14'45 
02116100 09:54 
05/23100 14 40 
08/29100 14 36 
11/09100 
02112101 15:11 
06104101 12 35 
08116101 11 47 
11126101 1242 
02127/02 1420 
06127102 14:59 

03/31197 09:16 

07116197 0742 
10121197 16:27 
01/27196 11.56 
05118196 1733 
OBI17196 10 18 
11113198 09:57 

02116199 1317 
05118199 1504 
09/21199 11.41 
12106199 14'18 

02116100 10 30 
05123100 16'54 
06129/00 13'38 
11109100 12:52 
02112101 16:39 
06104101 12'07 
06/16/01 11.15 

11128101 12.04 
02127102 14:00 
03105102 11 :36 
04105/02 08:19 

05129102 00:00 
06/27/02 14 41 

03/25197 11 :52 
03131197 09.05 
07116/97 07:30 

10121197 16:16 
01/27198 11 38 
05118198 17 .28 
08117198 10'05 
11113198 09.50 
02116199 1311 
05/18199 1453 
09121199 11 32 
12106199 14.09 
02116100 1020 
05123100 16'35 
08129100 13 20 

2B.31 

26.31 
28.31 

3080 
30 BO 
30.80 
3080 
30 BO 
3080 
30.80 
30.80 
30 BO 
30.60 
30.60 
30.80 
30.80 
3080 
30.80 
3080 
3080 
30.60 
3080 
30 aD 
30 BO 

3017 
30.17 
30 17 
3017 
30.17 
30.17 
30.17 
3017 
3017 
30.17 
3017 
3017 
30 17 
3017 
3017 
3017 
3017 

30.17 
30.17 
30.17 
30 17 
30.17 
30 17 
3017 

3084 
30.B4 
30.84 
30.64 
3064 
30.84 
3084 
3084 
30.84 
30.84 
30.64 
3084 
3084 
30.B4 
30.64 

21.73 
20.31 
17.61 

1938 
2B.09 
2336 
21.66 
19.21 
2462 
2556 
2000 
1942 
2576 
20 69 
2096 
2116 

24.85 
2509 
2643 
24.48 
23.13 
2055 

1473 
19.43 
2302 
1884 
18.54 
2381 
24.99 
1B.79 
16n 
24.78 
20.21 
2023 
20.55 
2478 
25.19 
2471 
2466 
2627 
24.41 
2265 
2294 
2375 
20.48 
2015 

16.51 
1553 
2074 
24.05 
1994 
1936 
2492 
25.94 
20.40 
1981 
2592 
2066 
21.27 
2164 
2593 

658 
800 
10.50 

1142 
271 
744 

914 
11.59 
618 
5.24 
1080 
1138 
5.04 
'0.11 
982 
9.64 

595 
571 
437 
6.32 
7.67 
10.25 

1544 
1074 

7.15 
11.33 
1163 
636 
5.18 

'1.38 
11.40 
539 
!l.96 
9.94 
962 
539 
498 
546 
551 
390 
576 
7.52 
723 
642 
9.69 
1002 

1433 
15.31 
10.10 
6.79 
1090 
1148 
5.92 
490 
1044 

'103 
492 
9.98 
957 
920 
491 

Time esllmatoo 

Purged dry at , 1 :00 

Purged dry al13 10 
Well purged dry 8128. sampled a m on 8/29 
Well samploo 1116100 - water level not representative 

Completed sampling at 13'40 

Faint odor 
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Well 

LWOOSD 
LW006D 
LWOosD 
LWOOSD 
LW006D 
LWOosD 
LWOOSD 

LW0090 
LW009D 
LW009D 
LW009D 
LW009D 
LW009D 
LW009D 
LW009D 
LW009D 
LW009D 
LW0090 
LW009D 
LW009D 

LW010D 
LW010D 
LW010D 
LW010D 
LW010D 
LWOtOD 
LW010D 
LW010D 
LW010D 
LW010D 
LW010D 
LW010D 
LW010D 

LW011D 
LW011D 
LW011D 
LWOllD 
LW011D 
LWOllD 
LW011D 
LW011D 
LW011D 
lWOllD 
LW011D 
lW011D 
LW011D 

LW012Dl 
LW012Dl 
LW012Dl 
LW012Dl 
LW012Dt 
LW012Dl 
LW012Dl 
LW012Dl 
LW012Dl 
LW012Dl 
LW012Dl 
LW012Dt 
LW012Dl 

LWOt2D2 
LW012D2 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 • JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW 
Date Time Elevation (ff) (a; (tt) (b) 

11/09100 12:35 
02112101 1603 
06/04101 11'42 
08/16/01 10.54 
11/28/01 11'46 
02127102 13.35 
06/27102 14:19 

05/18/99 14:56 
09/21199 11'34 
12106199 14:11 
02116100 10:23 
05123100 16:39 
OBI29100 13'27 
11/09/00 12'43 
02112101 16:11 
06/04/01 11 :49 
08116/01 11 :02 
11128101 11.53 
02127/02 1347 
06/27102 1425 

05118/99 1500 
09121199 11'37 
12106/99 1415 
02116100 1027 
05123100 16 42 
08129100 13 29 
11109100 12:46 
02112/01 1615 
06104101 11 52 
08116101 11 04 
11128101 11.55 
02127102 13'49 
06127102 14:29 

05118199 15.09 
09121199 11:50 
12106199 15:06 
02116/00 11.02 
05123100 17;37 
08129/00 14 54 
11109/00 
02112101 1516 
06/04/01 13 11 
OBI16101 11 :25 
11128101 12:53 
02127102 14:57 
06127102 15.11 

05118199 15 13 
09121/99 11 54 
12106199 1421 
02116100 1035 
05123100 17.00 
08129100 13:45 
11109100 13.00 
02112101 15'57 
06104101 12:32 
08/16[01 1142 
11128/01 12'38 
02127102 14 2B 
06127/02 14 57 

05118/99 15:14 
09121199 11 53 

3084 
3084 
3084 
3084 
3084 
3084 
3084 

3098 
30.98 
30.96 
3098 
3098 
30.98 
30.98 
30.98 
3098 
3098 
3096 
3098 
30.98 

31.12 
3112 
31 12 
3112 
31 12 
31 12 
31 12 
3112 
3112 
3112 
3112 
31.12 
3112 

29.04 
29.04 
29.04 
29.04 
2904 
2904 
2904 
29.04 
2904 
2904 
2904 
2904 
29.04 

3002 
3002 
3002 
30.02 
30.02 
3002 
30.02 
3002 
3002 
3002 
3002 
3002 
3002 

29.24 
2924 

2621 
25.37 
2530 
2672 
2492 
2362 
2068 

2002 
25.23 
2104 
2117 
21 15 
2536 
25.96 
2513 
2515 
2657 
25.40 
2297 
2038 

1982 
2581 
2118 
2120 
2151 
2586 
2626 
2563 
2562 
2716 
2546 
2358 
21.03 

18.59 
20.76 
2181 
2035 
1950 

2314 
23.35 
2694 
2454 
21.80 
18.84 

1845 
24.44 
19.72 
19.89 
20.23 
2438 
2466 
2392 
2399 
2539 
2333 
2188 
19.56 

1823 
2469 

GW Elevation LNAPl 
(tt) (c) Thickness (tt) NOTES 

463 
547 
554 
412 
592 
7.22 
10.16 

1096 
575 
994 
981 
983 
562 
502 
585 
583 
441 
558 
801 
1060 

11 30 
531 
994 
992 
9.61 
526 
4.86 
549 
550 
396 
5.66 
7.54 
1009 

1045 
828 
723 
669 
954 

590 
569 
210 
4.50 
7,24 
1020 

11.57 
5.58 
1030 
10.13 
979 
564 
536 
610 
603 
463 
669 

814 
10.44 

11.01 
455 

Well purged dry 8/28, sampled a m on 8129 
Well sampled 1118/00 - water level not representative 
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Well 

LW012D2 
LW012D2 
LW012D2 
LW012D2 
LW012D2 
LW012D2 
LW012D2 
LW01202 
LW012D2 
LW012D2 
LW012D2 

LW014D 
LW0140 
LW014D 
lW014D 
lW014D 
lW014D 
lW014D 
LW0140 
LW014D 

LW015D 
LW015D 
LW015D 
LW015D 
LW015D 
LW015D 
LW015D 
LW015D 
LW0150 

LW0160 
LW016D 
LW016D 
LW016D 
LW016D 
LW0160 
LW016D 
lW016D 
LW016D 

LW017D 
LW017D 
LW017D 
LW017D 
LW017D 
LW017D 
LW017D 
LW017D 
LW017D 
LW017D 
LW017D 

lW018D 
LW018D 
LW018D 
LW01BD 
LW018D 
LW018D 
LW018D 
LW018D 

RW2 
RW2 
RW2 

TABLE B·2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 ·JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference DTW GW Elevation LNAPL 
Date Time Elevatjon (ft) (a; (ft) (b) (ft) (e) Thickness (ft) NOTES 

12106199 14:22 
02116100 10:36 
05123/00 16'59 
08129100 13.44 
11/09/00 1301 
02112101 15'56 
06/04/01 1231 
06/16/01 11 43 
11/28/01 12 39 
02127102 14 29 
06/27/02 14:58 

OS/23/00 16:50 
08/29100 13:35 
11/09/00 12'49 
02112101 1620 
06104/01 1200 
08/16/01 11 08 
11/28/01 11 56 
02127102 1355 
06127/02 14:33 

05123100 1649 
08'29/00 13 34 
11/09100 12'48 

02112101 1618 
06104101 11.59 
08/16101 11 :07 
11/28/01 11 '55 
02127102 13 52 
06/27/02 1432 

05/23100 16,48 
08/29/00 13.32 
11/09/00 12,47 

02112101 16;17 
06/04/01 11 :57 
08/16101 11 :05 
11/28/01 11 :57 
02127102 13:54 
06/27/02 14'31 

08129100 13.21 
11/09/00 1236 

02112101 16:04 
06/04/01 11 44 
08/16/01 10,55 

11/28101 11 :50 
02127102 13:37 
03/05102 11 :30 
04/05102 08,15 
05/29/02 00.00 

06127102 14:20 

08/29/00 13 25 
11/09100 1240 
02112101 16:10 

06/04/01 11.47 
08116101 11 '00 
11128/01 1151 
02127102 13 43 
06127/02 1423 

05/18/99 1502 
09121/99 11 '40 
12106199 14;17 

29 24 
2924 
29.24 
29,24 
29.24 
2924 
2924 
2924 
2924 
2924 
29.24 

30,54 

30.54 
30.54 
30.54 
3054 
30,54 
30,54 
30,54 

3054 

30.85 
3085 
3085 
30,85 
30,85 
30.85 
30.85 
30.85 
3085 

28.4 
284 
284 
284 
28.4 
284 
284 
284 
284 

27,82 
2782 

27.82 
2782 
27,82 
2782 
2782 
2782 
2782 
2782 
27.82 

27,82 
27.82 
2782 
2782 
2782 
27.82 
2782 
2782 

3068 
30.68 
3066 

1940 
19,90 
2038 
24.68 
24.56 
23.88 
2410 
2543 
23,17 
2238 
1944 

2126 
2568 
25.90 
25.33 
25,37 
27,00 
2503 
2357 
20.70 

21.26 
25.54 
25.98 
2543 
2541 
27.05 
25,29 
2342 
20.91 

1879 
2307 
2359 
22.94 
2300 
2443 
2287 
20.94 
1846 

2296 
2317 
22.44 
22.42 
2380 
2200 
19.82 
20.46 
21.34 
1790 
1764 

22.79 
2291 
2256 
2228 
23.81 
22,00 
20,44 
1772 

1950 
25.75 
2077 

9.84 

934 
886 
456 
4.68 
536 
514 
381 
607 
6,86 

9.80 

9,28 
4.86 
4.64 
5.21 
517 
354 
551 
6.97 
9.64 

959 
5.31 
487 
542 
5,44 
3.80 
556 
743 
994 

9.61 
5.33 
4.61 
546 
540 
397 
553 
7.46 
994 

486 
465 
5.38 
5.40 
4.02 
582 
800 
736 
648 
992 
1018 

503 
4,91 
526 
554 
4.01 
582 
738 
1010 

11.18 
4,93 
9.91 
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Well 

RW2 
RW2 
RW2 

RW2 
RW2 
RW2 
RW2 
RW2 
RW2 
RW2 

RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERLY SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Reference OTW 
Date Time Elevation (ft) (a; (ft) (b) 

02116/00 1029 
05/23100 16,52 
08129/00 13 36 

11/09100 12'SO 
02112101 1637 
06/04/01 1205 
08116/01 11,11 
11/28101 1202 
02127102 1357 
06/27102 14'35 

08/11193 12:57 

10126/93 13'17 
11/17193 1321 
12117193 1246 
01/17/94 12,58 
02118194 14: 1 0 
03118194 12'46 
04/18/94 14:34 

05118194 15:14 
06117/94 14:45 
07/19194 09:10 
08/17194 07.26 
09/16/94 07'30 
10/17194 0858 
11121194 1143 
12119194 10'58 
01/18195 1104 
02121/95 13 14 
03121195 1258 
04/19195 12 37 
05119195 13.22 

07/17[95 13:48 
08122195 07:45 
09/22195 08:19 
11/20/95 07,SO 
12101195 08'23 
12119195 07:11 
01[19196 08,29 
02120196 1 0' 36 
03119196 09 15 
04/19/96 11'45 
07/22196 14'16 

07/22196 15.05 
08120/96 14 :09 
06/20/96 15:10 

09124196 07:55 
09/24/96 10:15 
10128196 10:53 
10128/96 12.12 
12113196 12.09 
03125/97 11.33 

03131/97 
07/16197 0655 
07116/97 07.55 

07116/97 0914 

10121197 15.52 
10/21/97 16 11 
10121197 1755 

30.66 
3068 
3068 

3068 
3068 
3068 
30.68 
30 68 
3068 
3068 

2099 
21.37 
2536 

2583 
2640 
2626 
28.9B 
2666 
2602 
2368 

2490 
2527 
2418 
22.48 
22.90 
22.30 
21.70 
23.50 
2180 
2132 
2325 
24 00 
2466 
24.10 
23.20 
1995 
1670 
1465 
1890 
1980 
17 40 
2200 
2324 
2426 
2020 
845 
14.10 
14.06 
8.00 
1595 
1395 
22.00 
22.20 
22.80 
2300 
2341 
2425 
2295 
2321 
14.SO 
14.60 

GW Elevation lNAPL 
(ft) (el ThicKness (ft) NOTES 

9.69 
931 
532 

485 
426 
4.42 
1.70 
3.62 
466 
700 

3.23 
2.86 
3.95 
565 
5.23 
563 
643 
463 
633 
681 
488 
413 
347 
403 
4.93 
8.18 
1143 
1348 
923 
633 
1073 
6.13 
489 
387 
7,93 
19.68 
14.03 
14.07 
20 13 
1218 
14.1B 
6.13 
593 
5.33 
5.13 
472 
388 
518 
492 
1363 
1353 

Groundwater interim action pumping began 10/5100 in the 
lower zone at this well Pump nol running at time of 
measurement 

Locked 

RIVER_GAUGE 01/27/98 1046 
RIVER_GAUGE 01127{98 12.25 

2813 
28.13 
28.13 
28.13 
2813 
2813 
28,13 
2813 
2813 
2813 
2813 
28.13 
2813 
28.13 
28.13 
2813 
2813 
2813 
2813 
28.13 
28.13 
28.13 
28.13 
28.13 
28.13 
28.13 
28.13 
28.13 
28.13 
28,13 
28,13 
2813 
28,13 
28,13 
2813 
28,13 
2813 
28,13 
2813 
28.13 
2813 
2813 
28.13 
28.13 
28.13 
28.13 
28.13 
2813 
2813 
28.13 

18.73 
1884 
18.92 
23.38 
23.44 
23.59 
1820 
1631 

940 
929 

921 
475 
469 
454 
993 
982 
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Well 

RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 
RIVER_GAUGE 

TABLE B-2 
GROUNDWATER LEVEL MEASUREMENTS 

QUARTERL Y SAMPLING EVENTS, MARCH 1997 - JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Date Time 

01/27/98 1356 
05/18/98 17.12 
05/18/98 17'45 
08/17198 09:58 
08/17198 10:34 
11/13198 09:30 
11113/98 10'05 
02116199 1240 

02116/99 1327 
05118199 1433 
05/18/99 15'19 
09/21199 11:10 
09/21/99 1159 
12106/99 1343 
12106199 1425 
02116100 10,03 
02116/00 10:41 
05123100 16:12 
05/23100 17:04 
08129100 1254 
08/29/00 1'349 
11109/00 1219 

11109/00 1310 
02112101 1545 
02112101 16:43 

06104101 11'20 
06/04101 1215 
08/16101 10'20 
08116/01 1129 
11128/01 11'16 
11/28/01 12'18 
02127/02 1311 
02127/02 1412 
03/05/02 11.25 
04/05102 08:00 
OS/29102 14:07 
06/27102 1407 
06127/02 1443 

Notes' 
NM Not measured 
NA Not available 

Reference DTW 
Elevation (ft) (a; (II) (b) 

2B 13 17 89 
28.13 1697 
28.13 17,15 
28.13 23.98 
28.13 24.15 
2813 2464 
2813 2445 
2813 1936 
2813 1943 
2813 17 24 
2813 1730 
28.13 24.94 
2813 2503 
2813 16.24 
2613 1806 
2B 13 1916 
2813 19.07 
28.13 1980 
2813 1994 
2813 2463 
2813 2491 
2813 2426 
28.13 23.67 
28.13 23.75 
2813 2400 
2813 2362 
2813 2379 
28,13 24.83 
2813 25.23 
2813 22.50 
28,13 2313 
2613 2224 
2813 2227 
2813 21.42 
2B.13 23.10 
2813 17 31 
2813 1831 
28.13 18.36 

- No measurable product or odor observed 
" Well Point 

GW Elevation LNAPL 
(II) (c) Thickness (II) NOTES 

1024 
lU6 
10.98 
415 
39B 
349 
368 
877 
8.70 
10 89 
10.83 
319 
310 
9,89 
10.07 
895 
906 
833 
819 
350 
322 
3.B7 
4.46 
4.38 
413 
451 
4.34 
330 
290 
563 
500 
5 B9 
586 
671 
503 
1082 
982 
977 

(a) Reference ElevatIOn (Ref. Elev) is the north side of the top of the 1.25-, 2· or 4-inch well casing, reference elevation surveys were 
conducted by Zaroslnski-Tatone Engineers, Inc., Portland, Oregon For the nver gauge, the reference elevation was 
measured at a marked location on the south side of the dock on the Willamette River. 

(b) Depth \0 water (DlW) measured from surveyed reference elevation [see note (1 )]. 
(c) Where LNAPl thickness measured, groundwater elevation adjusted to account for the presence of LNAPL In the well 

uSing the method in "Estimation of Free Hydrocarbon Volume from FlUid Levels in Monitoring Wells· [Lenhard and Parker 1990, 

Groundwater 28(1) 57 -67]. 
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TABLE B-3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT. JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

SI::IALLQW WELLS 

Sample Identification, 81 D J1 K LW1S LW2S 
Laboratory IdentificatJon EM75J EM85B EMB5D EM75F EM75G EMB5F 

Date Collected: 6125102 6126102 6126102 6/25102 6125102 6/26/02 

CHLORINATED PHENOLS (llglL) 
EPA Method SWB270SIM 
Pentachlorophenol 0,25 U 1 0381 1 441 NA 0,25 U NA 

SEMIVOLATILES (lIgIL) 
EPA Method SW8270 
Phenol 2,0 U 2,0 U 20 U NA 2.0 U 2,0 U 
Bls-(2-Chloroethyl) Ether 20 U 20 U 20 U NA 20 U 2.0 U 
2-Chlorophenol 1.0 U lOU 1,0 U NA 10 U 10 U 
1,3-Dichlorobenzene 1,0 U 10 U lOU NA lOU 10 U 
1.4-Dlchlorobenzene 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
Benzyl AlCOhol 5.0 U 50 U 50 U NA 50 U 50 U 
1,2-Dlchlorobenzene 1,0 U 1,0 U lOU NA 1.0 U 1>0 U 
2-Methylphenol 2.01 lOU 10 U NA 1.0 U lOU 
2,2'-Oxybls(1-Chloropropane) 1.0 U 1,0 U 1,0 U NA 1,0 U 1>0 U 
4-Methylphenol 46 1,0 U lOU NA 10 U 1.0 U 
N-Nitroso-DI-N-Propylamine 2.0 U 20 U 20 U NA 20 U 2.0 U 
Hexachloroethane 2.0 U 2,0 U 20 U NA 2.0 U 2,0 U 
Nitrobenzene 10 U 1.0 U 1.0 U NA 1.0 U 1.0 U 
Isophorone 10 U lOU 1,0 U NA 1,0 U 1>0 U 
2-Nltrophenol 50 U 5.0 U 50 U NA 50 U 5.0 U 
2,4-Dlmethylphenol 3.0 U 3.0 U 30 U NA 30 U 3 aU 
Benzoic Acid 50 U 50 U 50 U NA 50 U 50 U 
bis(2-Chloroethoxy) Methane lOU 1.0 U 1.0 U NA 1.0 U 1.0 U 
2.4-Dichlorophenol 30 U 3.0 U 30 U NA 30 U 3 au 
1,2.4-Trichlorobenzene 10 U 1.0 U 10 U NA lOU 10 U 
Naphthalene 15 lOU I 141 NA lOU 1 621 
4-Chloroaniline 3.0 U 3.0 U 3>0 U NA 3,0 U 30 U 
Hexachlorobutadlsne 20 U 2.0 U 2.0 U NA 20 U 20 U 
4-Chloro-3-methylphenol 20 U 2.0 U 2,0 U NA 20 U 20 U 
2-Methylnaphthalene 591 10 U lOU NA lOU 10 U 
Hexachlorocyclopentadiene 50 U 50 U 5.0 U NA 50 U 50 U 
2,4,6-Trichlorophenol 50 U 50 U 5.0 U NA 50 U 5.0 U 
2,4,5-Tnchlorophenol 50 U 5.0 U 50 U NA 50 U 50 U 
2-Chloronaphthalene lOU 1.0 U 1.0 U NA lOU 10 U 
2-Nltroaniline S,O U 5,0 U 50 U NA 50 U SO U 
Dimethylphthalate lOU 10 U lOU NA 10 U lOU 
Acenaphthylene 10 U 10 U 10 U NA lOU 1.0 U 
3-Nltroanihne 6.0 U 60 U 60 U NA 6>0 U 60 U 
Acenaphthene 1.0 U 10 U 1.0 U NA 10 U 10 U 
2.4-Dinitrophenol 25 U 25 U 25 U NA 25 U 25 U 
4-Nitrophenol S.O U 50 U 5.0 U NA 50 U 50 U 
Dibenzofuran 1,0 U 1,0 U 1.0 U NA 10 U 10 U 
2,6-Dinitrotoluene 50 U 5.0 U 50 U NA 50 U 50 U 

10/14/02 s. Isheets\timeoil\ph2n'\Gwevnt21 ,xis shallow 
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LW4S LW7S LW8S 
ENOOG EM75E EMB5G 
6127102 6125/02 6126102 

NA 025 U 025 U 

I 561 2,0 U 2,0 U 
20 U 2.0 U 20 U 
10 U 10 U 1.0 U 
10 U 10 U 1,0 U 
lOU 1.0 U 1.0 U 
50 U 50 U 50 U 
1,0 U 1,0 U 1,0 U 
lOU lOU lOU 
1,0 U 1,0 U lOU 
22 U lOU lOU 
20 U 20 U 20 U 
2,0 U 20 U 20 U 
1.0 U 1.0 U lOU 
lOU 1,0 U lOU 
50 U 50 U 5.0 U 
3.0 U 30 U 3,0 U 
50 U 50 U 50 U 
1.0 U 1.0 U 1.0 U 
30 U 3,0 U 3 au 
lOU 1.0 U lOU 

1 141 1 901 1 571 
30 U 3.0 U 30 U 
20 U 2.0 U 20 U 
67 U 2>0 U 20 U 

1 751 I 3 01 I 51 1 
50 U 5,0 U 50 U 

I ;~I 50 U 50 U 
5.0 U 50 U 

lOU 1.0 U 1,0 U 
50 U 5,0 U 50 U 
lOU 10 U 1,0 U 
lOU 10 U lOU 
6>0 U 60 U 6,0 U 
1.0 U lOU 10 U 
25 U 25 U 25 U 
50 U 50 U 50 U 
lOU lOU 1.0 U 
50 U 50 U 50 U 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

SI:fAI.I.QIli WEI.I.S 
Dup of LW103S 

Sample Identification LW10S LWllS LW13S LW101S LW102S LW103S LW13D LW104S 
Laboratory Identification; ENOOB EM66C ENOOF EM75C EM75B EM75D EM751 EM75A 

Dale Collected. 6/27102 6124102 6/27102 6/25102 6/25/02 6125/02 6/25f02 6125102 

CHLORINATED PHENOLS (J.lg/q 
EPA Method SW8270SIM 
Pentachlorophenol 025 U NA 025 U 025 U 025 U 0.25 U 025 U 025 U 

SEMtVOLATILES (J.lg/L) 
EPA Method SW8270 
Phenol 20 U 20 U NA NA NA NA NA NA 
Bls-{2-Chloroethyl) Ether 20 U 20 U NA NA NA NA NA NA 
2-Chlorophenol IOU lOU NA NA NA NA NA NA 
1,3-Dichlorobenzene IOU IOU NA NA NA NA NA NA 
l,4-Dichlorobenzene IOU IOU NA NA NA NA NA NA 
Benzyl Alcohol 5.0 U 5.0 U NA NA NA NA NA NA 
1 ,2-Dlchlorobenzene IOU 1.0 U NA NA NA NA NA NA 
2-Melhylphenol 1.0 U 1.0 U NA NA NA NA NA NA 
2,2'-Oxybls(1-Chloropropane) IOU IOU NA NA NA NA NA NA 
4-Melhylphenol 1.0 U 101 NA NA NA NA NA NA 
N-N'troso-Di-N-Propyla mine 2_0 U 20 U NA NA NA NA NA NA 
Hexachloroethane 20 U 20 U NA NA NA NA NA NA 
Nitrobenzene 10 U IOU NA NA NA NA NA NA 
Isophorone 1.0 U 1.0 U NA NA NA NA NA NA 
2-Nltrophenol 5.0 U 50 U NA NA NA NA NA NA 
2,4-Dimethylphenol 30 U 30 U NA NA NA NA NA NA 
Benzoic ACid 50 U 50 U NA NA NA NA NA NA 
bls(2-Chloroethoxy) Methane 1.0 U 1.0 U NA NA NA NA NA NA 
2,4-Dichlorophenol 30 U 30 U NA NA NA NA NA NA 
1,2.4-Trichlorobenzene IOU IOU NA NA NA NA NA NA 
Naphthalene IOU 671 NA NA NA NA NA NA 
4-Chloroaniline 30 U 3.0 U NA NA NA NA NA NA 
Hexachlorobutadiene 2.0 U 20 U NA NA NA NA NA NA 
4-Chloro-3-methylphenol 20 U 20 U NA NA NA NA NA NA 
2-Methylnaphthalene 1.0 U 2.61 NA NA NA NA NA NA 
Hexachlorocyclopentadiene 5.0 U 5.0 U NA NA NA NA NA NA 
2,4,6-Tnchlorophenol 50 U 50 U NA NA NA NA NA NA 
2,4,5-Tnchlorophenol 50 U 50 U NA NA NA NA NA NA 
2-Chloronaphthalene 1.0 U IOU NA NA NA NA NA NA 
2-Nltroa niline 5 aU 5.0 U NA NA NA NA NA NA 
Dlmethylphlhalaie 1.0 U 1.0 U NA NA NA NA NA NA 
Acena phthylene IOU 161M NA NA NA NA NA NA 
3-Nitroanllme 60 U 60 U NA NA NA NA NA NA 

OJ Acenaphthene IOU IOU NA NA NA NA NA NA 
N 2,4-Dlnitrophenol 25 U 25 U NA NA NA NA NA NA 
--I 4-Nltrophenol 5.0 U 50 U NA NA NA NA NA NA 
0 Dibenzofuran IOU 1.0 U NA NA NA NA NA NA 
-->. 2_6-Dinltrotoluene 5.0 U 50 U NA 
0 

NA NA NA NA NA 
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TABLE B-3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

•• 

Sl:IAI.I.Q]tl WEI.LS 
Dupof RW1 

Sample Identification. RW1 X OX-1S OX-2S OX-3S OX-4S PZ-1 
Laboratory Identification EM668 EM66A EM65A EM65B EM65C EM65D EM65E 

Date Collected 6/24/02 6/24102 6/24/02 6/24102 6/24/02 6/24102 6/24/02 

CHLORINATED PHENOLS (Jl9/LI 
EPA Method SW8270SIM 
Pentachlorophenol NA NA NA NA NA NA NA 

SEMIVOLATILES (Jig/L) 
EPA Method SW8270 
Phenol 571J I 7SlJ NA NA NA NA NA 
Bis-(2-Chloroelhyl) Ether 2.0 U 20 U NA NA NA NA NA 
2-Chlorophenol 1.0 U IOU NA NA NA NA NA 
1,3-Dichlorobenzene 1.0 U 1.0 U NA NA NA NA NA 
1.4-Dlchlorobenzene 1.0 U 1.0 U NA NA NA NA NA 
Benzyl Alcohol 5.0 U 5.0 U NA NA NA NA NA 
1,2-Dichlorobenzene IOU 1.0 U NA NA NA NA NA 
2-Melhylphenol 1.0 U 1.0 U NA NA NA NA NA 
2,2'-Oxybis(1-Chloropropane) 10 U 1.0 U NA NA NA NA NA 
4-Melhylphenol 211 I 251 NA NA NA NA NA 
N-Nltroso-DI-N-Propylamine 20 U 2.0 U NA NA NA NA NA 
Hexachloroethane 2.0 U 2.0 U NA NA NA NA NA 
Nilroben:l:ene 1.0 U 1.0 U NA NA NA NA NA 
Isophorone 1.0 U 1.0 U NA NA NA NA NA 
2-Nitrophenol 5.0 U 50 U NA NA NA NA NA 
2.4-DimethyJphenol 30 U 3.0 U NA NA NA NA NA 
Benzoic ACId 50 U 50 U NA NA NA NA NA 
bis(2-Chloroethoxy) Methane IOU 1.0 U NA NA NA NA NA 
2.4-Dichlorophenol 721 I 8.51 NA NA NA NA NA 
1,2.4-Tnchlorobenzene 1.0 U IOU NA NA NA NA NA 
Naphthalene 1 I J I 151J NA NA NA NA NA 
4-Chloroaniline 3.0 U 3.0 U NA NA NA NA NA 
Hexachlorobutadiene 2.0 U 20 U NA NA NA NA NA 
4-Chloro-3-methylphenol 20 U 2.0 U NA NA NA NA NA 
2-Methylnaphthalene 51 I 6.11 NA NA NA NA NA 
Hexachlorocyclopentadiene 50 U 50 U NA NA NA NA NA 
2.4,6-Trichlorophenol 5.0 U 50 U NA NA NA NA NA 
2.4,5-Trichlorophenol 5.0 U I 581M NA NA NA NA NA 
2-Chloronaphthalene IOU 1.0 U NA NA NA NA NA 
2-Nllroanfime 5,0 U 5.0 l) NA NA NA NA NA 
Dlmethylphthalate 10 U 1.0 U NA NA NA NA NA 
AClBnaphthylene '.0 U 1.0 U NA NA NA NA NA 
3-Nltroaniline SO U 60 U NA NA NA NA NA 
AClBnaphlhene 1.0 U 1.0 U NA NA NA NA NA 
2,4-Dlnitrophenol 25 U 25 U NA NA NA NA NA 
4-Nllrophenol 50 U 5.0 U NA NA NA NA NA 
Dlbenzofuran 1.0 U IOU NA NA NA NA NA 
2,S-Dinitrotoluene 5.0 U 50 U NA NA NA NA NA 

10/14102 s· \sheets\timeolllph2ri\Gwevnt21.xls shallow 
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TABLE B-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 

TIME OIL NORTHWEST TERMINAL 

St:lAI.I.QW WE:I.I.S 

Sample Identification SI D JI K LWIS LW2S 
Laboratory Identification EM75J EM85S EMBSD EM7SF EM7SG EMBSF 

Date Collected 6/2S/02 6/26/02 6/26/02 6/2S/02 6/25/02 6126/02 ----

2,4·Dinitrotoluene 50 U 50 U 50 U NA 5 O,V 50 V 
Diethylphthala Ie IOU IOU IOU NA 1.0 V IOU 
4·Chlorophenyl·phenylether IOU IOU 10 U NA 1.0 U 10 U 
Fluorene IOU IOU IOU NA 1.0 U IOU 
4·Nitroa nihne 50 U 5,0 U 50 U NA 50 U 50 U 
4,6·Dimtro·2·MethylphenOI 15 U 15 U 15 U NA 15 U 15 U 
N·Nitrosodiphenylamine 1.0 U 1.0 U IOU NA 1.0 V IOU 
4·Bromophenyl.phenylether IOU IOU IOU NA 1.0 U IOU 
Hexachlorobenzene 1.0 U 1,0 U IOU NA 10 U 1.0 U 
Pentachlorophenol SO U S.O U 50 U NA 50 U 9501 
Phenanthrene 10 U 1,0 U IOU NA 10 U 1.0 U 
Carbazole 10 V IOU 1.0 U NA IOU IOU 
Anthracene 10 U 1,0 U IOU NA IOU 10 U 
DI.n·Butylphthalate 10 U 10 U 1.0 U NA 1,0 U 1.0 U 
Fluoranthene 1.0 U IOU 10 U NA 10 U 10 U 
Pyrene IOU 1.0 U 10 U NA IOU 1.0 U 
Butylbenzylphthalale 10 U IOU 10 U NA IOU IOU 
3,3'·Dichlorobenzidine 5,0 U 50 U 50 U NA 50 U 50 U 
Benzo(a)anthracene 1.0 U 1,0 U IOU NA IOU 1,0 U 
bis(2·Ethylhexyi)phthalate 40 U 40 U 40 U NA 40 U 40 V 
Chrysene 1.0 U IOU 1.0 U NA IOU IOU 
Di-n-Octyl phthalate 20 U 20 U 2.0 U NA 20 U 20 U 
Benzo(b)f\uoranthene IOU IOU IOU NA IOU 10 U 
Benzo(k)nuoranthene 1.0 U IOU IOU NA IOU IOU 
Benzo(a)pyrene 1.0 U 1.0 U IOU NA 1.0 U IOU 
Indeno(I,2,3-<:d)pyrene 1.0 U 10 U 10 U NA IOU 1.0 U 
Dibenz(a,h)anthracene 1.0 U 1.0 U 10 U NA IOU 1.0 U 
Benzo(g,h,i)perylene 1,0 U IOU 10 U NA IOU 1,0 U 

10114/02 5: \sheets\timeoi1\ph2ri\Gwevn121 xIs shallow 
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LW4S LW7S LWBS 
ENOOG EM75E EM85G 
6/27/02 6/25/02 6/26/02 

50 V 50 V 50 U 
IOU 10 U 10 V 
IOU 10 U 10 U 
10 U IOU 10 V 
5 au SOU 50 U 
15 U 15 U 15 U 
10 U 1.0 U IOU 
IOU IOU 10 V 
1.0 U 1.0 U IOU 

22001 50 U 50 U 
10 U IOU IOU 
IOU 1,0 U 1.0 U 
1.0 U IOU 1.0 U 
IOU 1.0 U IOU 
10 U 1.0 U IOU 
IOU IOU 1.0 U 
IOU IOU IOU 
50 U 50 U 50 U 
1.0 U IOU IOU 
40 U 4 au 40 U 
IOU IOU 1.0 U 
20 U 20 U 20 U 
1.0 U IOU IOU 
IOU IOU 1.0 U 
IOU IOU 10 U 
IOU IOU 1.0 U 
IOU IOU IOU 
IOU IOU 10 U 
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TABLE B-3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

SI::IALI.QW Wj;LLS 

Sample Identification: lWl0S lW11S lW13S lW101S lW102S LW103S 
Laboratory Identification' ENOOB EM66C ENOOF EM75C EM75B EM75D 

Date Collected' 6/27/02 6/24/02 6127102 6125/02 6/25102 6/25/02 

2.4·Dinitratoluene 50 U 50 U NA NA NA NA 
D lethylphthalate 10 U IOU NA NA NA NA 
4-Chlorophenyl·phenylether 1.0 U 10 U NA NA NA NA 
Fluorene 10 U 10 U NA NA NA NA 
4.Nitroaniline 5.0 U 50 U NA NA NA NA 
4.6·Dlnltro·2·Methylphenol 15 U 15 U NA NA NA NA 
N.Nitrosodlphenylamine 10 U 1.0 U NA NA NA NA 
4·Bromophenyl.phenylether 1.0 U 1.0 U NA NA NA NA 
Hexachlorobenzene 1.0 U 1.0 U NA NA NA NA 
Pentachlorophenol 5.0 U 40001 NA NA NA NA 
Phenanthrene 1.0 U 1.0 U NA NA NA NA 
Carbazole 10 U 10 U NA NA NA NA 
Anthracene 10 U 10 U NA NA NA NA 
Di·n·Bulylphthalate 1.0 U 1.0 U NA NA NA NA 
Fluoranthene 1.0 U 1.0 U NA NA NA NA 
Pyrene 1.0 U 1.0 U NA NA NA NA 
Butylbenzylphthalate 10 U 10 U NA NA NA NA 
3,3'·Dlchlorobenzldma 5.0 U 5.0 U NA NA NA NA 
Benzo(a)anthracene 1.0 U 1.0 U NA NA NA NA 
bls(2·Ethylhexyl)phthalate 4.0 U 4.0 U NA NA NA NA 
Chrysene 10 U 10 U NA NA NA NA 
Di·n·Octyl phthalate 20 U 20 U NA NA NA NA 
Benzo(b)fluoranthene 1.0 U 1.0 U NA NA NA NA 
Benzo(k)fluoranthene 1.0 U 1.0 U NA NA NA NA 
Benzo(a)pyrene 10 U 10 U NA NA NA NA 
Indeno(1,2,3-cd)pyrene 10 U 1.0 U NA NA NA NA 
Dibenz(a,h)anthracene 1.0 U 1.0 U NA NA NA NA 
Benzo(g,h,i)perylena 1.0 U 10 U NA NA NA NA 

10114/02 5: \sheetsIUmeoillph2nIGwevnt21 xis shallow 

- - '-- .- .. ~ 
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Dup of lW103S 
LW13D LW104S 
EM751 EM75A 

6125102 6125102 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
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TABLE 8-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 

TIME OIL NORTHWEST TERMINAL 

SI::IALL.QW WEL.L.S 

Sample Identification. 
Laboratory I dent'lflcatlon 

Date Collected' 

2,4-Dlnltrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nltroamline 
4.6-Dinitro-2-Methylphenol 
N-Nitrosodlphenylami ne 
4-Bromophenyl-phenyJether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
DI-n-Butylphthalate 
Fluaranthene 
Pyrena 
Butylbenzylphthalate 
3.3'-Dichlorobenzldlne 
Ben:z.o(a)anthracene 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Senzo(b)fluoranthene 
8enzo(k)fluoranthene 
Benzo(a)pyrene 
I ndeno( 1 ,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,l)perylane 

10/14/02 5 Isheels\timeolllph2riIGwevnt21 xis shallow 

------" 

RWI 
EM66B 
6124102 

5.0 U 
IOU 
IOU 
IOU 
50 U 
15 U 
1.0 U 
1.0 U 
IOU 

8aO J 
IOU 
IOU 
IOU 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
50 U 
IOU 
40 U 
IOU 
2.0 U 
1.0 U 
IOU 
1.0 U 
1.0 U 
IOU 
IOU 

DupofRWl 
X OX-IS OX-2S OX-3S OX-4S 

EM66A EM65A EM65B EM65C EM65D 
6/24/02 6/24/02 6/24102 6/24102 6/24/02 

50 U NA NA NA NA 
IOU NA NA NA NA 
1.0 U NA NA NA NA 
IOU NA NA NA NA 
50 U NA NA NA NA 
15 U NA NA NA NA 

1.0 U NA NA NA NA 
1.0 U NA NA NA NA 
IOU NA NA NA NA 

1100lJ NA NA NA NA 
IOU NA NA NA NA 
IOU NA NA NA NA 
1.0 U NA NA NA NA 
IOU NA NA NA NA 
1.0 U NA NA NA NA 
IOU NA NA NA NA· 
IOU NA NA NA NA 
5.0 U NA NA NA NA 
IOU NA NA NA NA 
40 U NA NA NA NA 
1.0 U NA NA NA NA 
20 U NA NA NA NA 
IOU NA NA NA NA 
IOU NA NA NA NA 
1.0 U NA NA NA NA 
1.0 U NA NA NA NA 
IOU NA NA NA NA 
IOU NA NA NA NA 

r~ 

i,. 1 r--"J 
4... c ... ~.:.l 

..:.-~ ~j 
t., -,J.' -' 

PZ-l 
EM65E 
6/24/02 

~-:-_:J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE B-3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

liI::lAI.I.m!il.lCi!j;;Ll.li 

Sample Identification: Bl D Jl K LW1S LW2S 
Laboratory Identification: EM75J EM85B EM85D EM75F EM75G EM85F 

Date Collected. 6/25/02 6/26/02 6/26/02 6/25/02 6/25/02 6/26/02 

VOLATILES (llglL) 
EPA Method SW8260 
Chloromethane 30 U 1.0 U lOU NA lOU 1.0 U 
Bromomethane 3.0 U 1.0 U lOU NA 1.0 U lOU 
Vinyl Chloride 3.0 U 1.0 U lOU NA 1.0 U lOU 
Chloroethane 3.0 U lOU 1.0 U NA lOU lOU 
Methylene Chloride 60 U 2.0 U 20 U NA 2.0 U 2.0 U 
Acetone 181 5.0 U I 101M NA 5.0 U I 821 
Carbon Disulfide 3.0 U lOU lOU NA 1.0 U lOU 
1,1-Dichloroethene 3.0 U 1.0 U lOU NA lOU lOU 
1,1-Dichloroethane 3.0 U lOU lOU NA lOU lOU 
trans-l,2-Dlchloroethene 30 U 1.0 U lOU NA lOU lOU 
cls-l,2-Dichloroethene 3.0 U 1.0 U lOU NA 1.0 U lOU 
Chloroform 3.0 U 1.0 U lOU NA lOU lOU 
1 .2-0ichloroethane 3.0 U 1.0 U lOU NA lOU lOU 
2-Butanone 15 U 5.0 U 5.0 U NA 5 au I 131 
1,1,1-Tnchloroethane 30 U 1.0 U lOU NA 1.0 U lOU 
Carbon Tetrachlonde 3.0 U 1.0 U lOU NA 1.0 U lOU 
Vinyl Acetate 15 U 5.0 U 50 U NA 5.0 U 50 U 
B romodlchloromethane 3.0 U 1.0 U lOU NA lOU lOU 
1 ,2-Dichloropropane 3.0 U 1.0 U lOU NA lOU lOU 
Cls-l,3-Drchloropropene 30 U 1.0 U lOU NA 1.0 U lOU 
Trlchloroethene 3.0 U IOU lOU NA 1.0 U 1.0 U 
Dibromochloromethane 3.0 U IOU 1.0 U NA 1.0 U 1.0 U 
1,1,2-Trichloroethane 3.0 U lOU 1.0 U NA lOU lOU 

Benzene 2401 1.0 U lOU NA lOU lOU 
trans-l ,3-Dlchloropropene 3.0 U lOU lOU NA lOU 1.0 U 
Bromoform 3.0 U 1.0 U 1.0 U NA lOU lOU 
4-Methyl-2-Pentanone (MIBK) 15 U 5.0 U 50 U NA 5.0 U 50 U 
2-Hexanone 15 U 5.0 U 5.0 U NA 50 U 5.0 U 
Tetrachloroethene 30 U 1.0 U 1.0 U NA 1.0 U lOU 
1,1,2,2-Tetrachloroethane 3.0 U lOU 1.0 U NA lOU lOU 
Toluene 5201 lOU 1.0 U NA lOU lOU 
Chlorobenzene 3.0 U lOU 1.0 U NA lOU IOU 
Elhylbenzene 971 IOU i 1 '1 NA lOU 1 4.71 
Styrene 30 U 1.0 U 1.0 U NA lOU 1.0 U 
T rrchlorofluoromethane 3.0 U 1.0 U lOU NA 1.0 U lOU 
1,1,2-Trichlorotnfluoroethane 6.0 U 20 U 20 U NA 2.0 U 20 U 
m,p-Xylene 2701 lOU lOU NA 1.0 U I 71~1 o-Xylene 1501 1.0 U lOU NA lOU 

1,2-Dichlorobenzene 3.0 U lOU lOU NA lOU 1.0 U 

1,3-Dichlorobenzene 3.0 U 1.0 U 1.0 U NA lOU 1.0 U 

10/14102 s· Isheetsltimeoillph2rilGwevnt21 xis shallow 
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LW4S LW7S LW8S 
ENOOG EM75E EM85G 
6/27102 6/25/02 6/26/02 

I 831 1.0 U 1.0 U 
lOU lOU lOU 
lOU 1.0 U lOU 
lOU lOU lOU 
20 U 2.0 U 20 U 

I 1201 5.0 U I 141M 
lOU lOU lOU 
1.0 U lOU lOU 
lOU 1.0 U lOU 
lOU lOU lOU 
1.0 U lOU lOU 
lOU lOU 1.0 U 
lOU lOU 1.0 U 

I 581 I 131 5.9 U 
1.0 U 1.0 U lOU 
lOU 1.0 U 1.0 U 
5.0 U 50 U 5.0 U 
1.0 U 1.0 U lOU 
1.0 U 1.0 U 1.0 U 
lOU 1.0 U 1.0 U 
lOU lOU lOU 
lOU lOU lOU 
lOU lOU 1.0 U 

I 4.11 1.0 U I 911J 
lOU 1.0 U 1.0 U 
lOU lOU 1.0 U 
5.0 U 50 U 50 U 
5.0 U 5.0 U 5.0 U 
lOU 1.0 U lOU 
lOU lOU lOU 

I 7.51 lOU lOU 
lOU 1.0 U lOU 

! 681 I 311 I 300lJ 
1.0 U 1.0 U lOU 
lOU 1.0 U lOU 
20 U 2.0 U 20 U 

I 1~~1 I 151 I 441J 
lOU lOU 

1.0 U 1.0 U 1.0 U 
lOU 1.0 U 1.0 U 

Landau ASSOCiates 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

SHALLOW WELLS 
Oup of LW103S 

Sample Identir.cation. LW10S LWllS LW13S LW101S LW102S LW103S LW130 LW104S 
Laboratory Identification' ENOOB EM66C ENQOF EM75C EM75B EM750 EM751 EM75A 

Date Collected: 6127102 6124102 6127102 6125102 6125102 6125102 6125102 6125102 

VOLATILES (Ilgllf 
EPA Method SW8260 
Chloromethane 10 U 1.0 U NA NA NA NA NA NA 
Bromomelhane 1.0 U IOU NA NA NA NA NA NA 
Vinyl Chloride 1.0 U IOU NA NA NA NA NA NA 
Chloroethane 10 U 10 U NA NA NA NA NA NA 
Methylene Chloride 20 U 2.0 U NA NA NA NA NA NA 
Acetone 50 U 50 U NA NA NA NA NA NA 
Carbon DisUlfide IOU 10 U NA NA NA NA NA NA 
1 ,1-0Ichloroethene 10 U IOU NA NA NA NA NA NA 
1 ,1-0ichloroethane 10 U 1.0 U NA NA NA NA NA NA 
trans-l,2-Dichloroelhene 1,0 U IOU NA NA NA NA NA NA 
cis-l ,2-Dlchlofoethene 1.0 U IOU NA NA NA NA NA NA 
Chloroform 1.0 U 1,0 U NA NA NA NA NA NA 
1,2-0ichloroethane 1.0 U 1,0 U NA NA NA NA NA NA 
2-Butanone 50 U 5,0 U NA NA NA NA NA NA 
1,1,1-Trichloroethane 1,0 U IOU NA NA NA NA NA NA 
Carbon Tetrachloride IOU IOU NA NA NA NA NA NA 
Vinyl Acelale 5,0 U 50 U NA NA NA NA NA NA 
Bromodichlorometha ne IOU 10 U NA NA NA NA NA NA 
1,2·0ichloropropane IOU 1,0 U NA NA NA NA NA NA 
CIS-! ,3·0ichloropropene IOU IOU NA NA NA NA NA NA 
Tnchloroethene 1.0 U I,D U NA NA NA NA NA NA 
Oibromochloromelhane IOU IOU NA NA NA NA NA NA 
1,1,2-Tnchloroethane 10 U IOU NA NA NA NA NA NA 
Benzene IOU 121 NA NA NA NA NA NA 
trans-1,3-0ichloropropene 1.0 U 1.0 U NA NA NA NA NA NA 
Bromoform 1,0 U 1.0 U NA NA NA NA NA NA 
4-Melhyl-2-Pentanone (MIBK) 5,0 U 50 U NA NA NA NA NA NA 
2-Hexanone 5 au 5.0 U NA NA NA NA NA NA 
Tetrachloroethene 1,0 U IOU NA NA NA NA NA NA 
1,1,2,2-Tetrachloroelhane 1,0 U IOU NA NA NA NA NA NA 
Toluene 10 U 101 NA NA NA NA NA NA 
Chlorobenzene 10 U IOU NA NA NA NA NA NA 
Ethylbenzene 10 U 561 NA NA NA NA NA NA 
Styrene lOU 1.0 U NA NA NA NA NA NA 
Tnchlorofluoromethane IOU 1.0 U NA NA NA NA NA NA 

OJ 1,1,2-Trichlorotrinuoroethane 20 U 20 U NA NA NA NA NA NA 
N m,p-Xylene IOU 1~~1 NA NA NA NA NA NA 
-I a-Xylene 10 U NA NA NA NA NA NA 
0 1,2-0 ichlorobenzene 1.0 U IOU NA NA NA NA NA NA 
---->. 1,3-0Ichlorobenzene 10 U 1.0 U NA NA NA NA NA NA 0 
-l:>-,..-... 
CD 
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TABLE B-3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

-
SI:IAL.LOW WELLS 

Dupof RW1 
Sample Idenltfication RW1 X OX.1S OX·2S OX·3S OX-4S PZ-1 

Laboratory Identification' EM66B EM66A EM65A EM65B EM65C EM65D EM65E 
Date Collected. 6124102 6124102 6/24102 6124102 6124102 6124/02 6124/02 

VOLA TILES (Ilglll 
EPA Method SWB260 
Chloromethane 30 U 1,0 U 1.0 U 30 U 25 U 25 U 50 U 
Bromomethane 30 U 10 U 1.0 U 3.0 U 25 U 25 U 50 U 
Vinyl Chlonde 3.0 U 1,0 U 1.0 U 30 U 25 U 25 U 50 U 
Chloroethane 3.0 U 10 U 1.0 U 30 U 25 U 25 U 50 U 
Methylene Chloride 60 U 2.0 U 20 U 60 U 50 U 50 U 100 U 
Acetone 50U 48 U I 191 I 161 120 U 120 U 250 U 
Carbon Disulfide 3.0 U 1.0 U 10 U 30 U 25 U 25 U 50 U 
1,1-Dichloroethene 30 U 1.0 U 1.0 U 30 U 25 U 25 U 50 U 
1,1-Dichloroethane 3.0 U 10 U 1.0 U 30 U 25 U 25 U 50 U 
trans· 1 ,2-Dichloroethene 30 U 1.0 U 10 U 30 U 25 U 25 U 50 U 
cis-1.2·Dichloroethene 3.0 U 10 U 10 U 30 U 25 U 25 U 50 U 
Chloroform 30 U 10 U 1.0 U 30 U 25 U 25 U 50 U 
1,2·Dlchloroethane 3.0 U 1.0 U 10 U 30 U 25 U 25 U 50 U 
2-Butanone 15 U j 161J 68 U 15 U 120 U 120 U 250 U 
1 ,1 ,1-T richloroethana 30 U 1.0 U 1.0 U 30 U 25 U 25 U 50 U 
Carbon Tetrachloride 30 U 10 U 10 U 30 U 25 U 25 U 50 U 
Vinyl Acetate 15 U 5.0 U 50 U 15 U 120 U 120 U 250 U 
Bromodichloromethane 30 U 1.0 U 10 U 30 U 25 U 25 U 50 U 
1,2-Dichloropropane 3.0 U 10 U 10 U 30 U 25 U 25 U 50 U 
cis-1 ,3-Dichloropropene 30 U 10 U 10 U 3.0 U 25 U 25 U 50 U 
Trlchloroethene 30 U 1.0 U 10 U 3.0 U 25 U 25 U 50 U 
Dlbromochloromethane 30 U 1.0 U 10 U 30 U 25 U 25 U 50 U 
1,1,2-Tnchloroathane 30 U 10 U 1.0 U 30 U 25 U 25 U 50 U 
Benzene 3.0 U 30 U I 3201 3.0 U I 661 25 U 50 U 
trans-1,3·Dichloropropene 30 U 10 U 1.0 U 3.0 U 25 U 25 U 50 U 
Bromoform 30 U 1.0 U 10 U 3.0 U 25 U 25 U 50 U 
4-Methyl-2-Pentanone (MIBK) 15 U 5.0 U 50 U 15 U 120 U 120 U 250 U 
2·Hexanone 15 U 5.0 U 50 U 15 U 120 U 120 U 250 U 
Tetrachloroethene 30 U 1.0 U 10 U 30 U 25 U 25 U 50 U 
1,1,2,2· Tetrachloroethane 3.0 U 1.0 U 10 U 30 U 25 U 25 U 50 U 
Toluene 161 I 141J I 291 I 671 I 631 I 711 I 801 
Chlorobenzene 30 U 10 U 10 U 30 U 25 U 25 U 50 U 
Ethylbenzene 1401 I 120 lJ I 1801 I 431 I 2801 I 440 1 1 4701 
Styrene 30 U 10 U 1.0 U 30 U 25 U 25 U 50 U 
Trichloronuoromethane 30 U 1.0 U 10 U 30 U 25 U 25 U 50 U 
1,1,2-Tnchlorotnfluoroethane 6.0 U 20 U 2.0 U 6.0 U 50 U 50 U 100 U 
m,p-Xylene 3101 

1 
250lJ 

1 

740

1 I ~~I 1 

820

1 1 

1300

1 I 1000

1 o-Xylene 2201 190 J 280 370 500 710 
1.2·Dlchlorobenzene 3.0 U 10 U 1.0 U 3.0 U 25 U 25 U 50 U 
1,3·Dichlorobenzene 30 U 1.0 U 1.0 U 30 U 25 U 25 U 50 U 

10/14102 s: Isheetsltimeolllph2n"\Gwevnt21.xls shallow 
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TABLE B-3 
PHASE /I REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 

TIME OIL NORTHWEST TERMINAL 

St:lAI..I.QW WI:I..I..S 

Sample Identification 
Laboratory Identification 

Date Collected 

1 ,4-0 Ichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,I-Dlchloropropene 
Dlbromomethane 
1.1,1,2-Tetrachloroetha ne 
1.2-Dibromo-3-chloropropane 
1.2,3-Trichloropropane 
trans-l,4-0ichloro-2-butene 
1.3,5-Tnmethylbenzene 
1.2,4-Tnmethylbenzene 
Hexachlorobutadiene 
Ethylene Olbromlde 
Bromochloromethane 
2,2-Dichloropropane 
1.3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4-lsopropyltoluene 
n-Butylbenzene 
1,2,4-Tnchtorobenzene 
Naphthalene 
1,2.3-Tnchlorobenzene 

10/14/02 S \sheetsltimeoillph2rilGwevnt21 xIs shallow 

Bl 
EM75J 
6/25/02 

30 U 
ISO U 
3.0 U 
60 U 
30 U 
3.0 U 
3.0 U 
3.0 U 
15 U 

90 U 
15 U 
221 
731 
15 U 

3.0 U 
30 U 
30 U 
30 U 
111 
161 

30 U 
3.0 U 
3.0 U 
30 U 
3.0 U 
3,0 U 
30 U 
15 U 
241 
15 U 

D 
EM858 
6/26/02 

I 

r"""'· 
~" .~ 

IOU 
50 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
SO U 
30 U 
50 U 
IOU 

1.21 
5.0 U 
1.0 U 
1.0 U 
IOU 
IOU 
IOU I IOU 
1.0 U 
1.0 U 
IOU 
1.0 U 
I,D U I 
1,0 U 
I,D U 
50 U 
5,0 U 
50 U 

,.-.----. , . 
lr - ....... -' 

Jt K LW1S LW2S 
EM85D EM7SF EM75G EM85F 
6/26/02 6/25102 6/25/02 6/26/02 

IOU NA IOU IOU 
SO U NA 50 U 50 U 
1.0 U NA IOU IOU 
2.0 U NA 20 U 20 U 
IOU NA IOU IOU 
IOU NA 1.0 U IOU 
IOU NA 1.0 U IOU 
IOU NA 1.0 U 1.0 U 
50 U NA S.O U 50 U 
30 U NA 3.0 U 30 U 
S.O U NA SO U 50 U 
IOU NA 1,0 U I 1~~1 1.0 U NA IOU 
SO U NA S.O U 50 U 
IOU NA 1.0 U IOU 
IOU NA IOU IOU 
1.0 U NA IOU 1.0 U 
IOU NA 1.0 U 1.0 U 

Bl~1 NA 1.0 U I 61~1 NA 1.0 U 
1,0 U NA IOU IOU 
10 U NA to U IOU 
IOU NA IOU 1.0 U 
1.0 U NA to U IOU 
1.01 NA to U I ~ ~I 10 U NA to U 
1.0 U NA IOU 5.7 U 
50 U NA 50 U 5.0 U 
5.0 U NA 50 U I 111 
50 U NA 50 U 5.0 U 

---. ---, 

LW4S 
ENOOG 
6/27/02 

1.0 U 
50 U 
IOU 
20 U 
to U 
IOU 
1.0 U 
to U 
50 U 
30 U 
S.O U 

I 2;~1 
5.0 U 
IOU 
IOU 
IOU 
IOU 

I ;~I 
IOU 
IOU 
IOU 

~ 16 
BB 
79 

I 

- I 

50 U 
211 
5.0 U 

I 

I 

I 
I 

Page 10 of 15 

LW7S LW8S 
EM7SE EM85G 
6/25102 6126/02 

IOU 1.0 U 
SO U 50 U 
1.0 U 1.0 U 
20 U 20 U 
IOU IOU 
IOU IOU 
IOU 1.0 U 
IOU 1.0 U 
SO U 50 U 
30 U 3.0 U 
50 U 50 U 

62~1 I 671J 
150:J 

50 U 5,0 U 
1.0 U 1,0 U 
IOU IOU 
IOU to U 
IOU lOU 

~~I I 260lJ 
250 J 

IOU 1.0 U 
1.0 U IOU 
1.0 U IOU 
IOU I 121MJ 

~.~I 40 J 
IOU 

26 U I 20lMJ 
50 U 50 U 
141 I 1401 

SO U 5.0 U 

Landau Associates 
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TABLE B-3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

SI::IALLOW WELLS 

Sample Identification, LW10S LW11S LW13S LW101S LW102S LW103S 
Laboratory Identification; ENOOB EM66C ENOOF EM75C EM75B EM75D 

Date Collected. 6/27/02 6/24/02 6/27/02 6/25/02 6/25/02 6/25102 

1 A-Dichlorobenzene 10 U 10 U NA NA NA NA 
Acrolein 50 U 50 U NA NA NA NA 
Methyl Iodide 10 U 1.0 U NA NA NA NA 
Bromoethane 2,0 U 2.0 U NA NA NA NA 
Acrylonitrile 1.0 U 10 U NA NA NA NA 
1,1-Dichloropropene 1.0 U 1.0 U NA NA NA NA 
D ibromomethane 1.0 U 10 U NA NA NA NA 
1,1,1,2-Tetrachloroethane 10 U 10 U NA NA NA NA 
1,2-Dibromo-3-chloropropane 50 U 50 U NA NA NA NA 
1,2,3-Trichloropropane 3.0 U 3,0 U NA NA NA NA 
trans-1,4-Dlchloro-2-butene 50 U 50 U NA NA NA NA 
1,3,5.Tnmethylbenzene IOU 

1;;1 
NA NA NA NA 

1,2,4·Trimethylbenzene 10 U NA NA NA NA 
Hexachlorobutadlene 5.0 U 50 U NA NA NA NA 
Ethylene Dibromide 10 U 1.0 U NA NA NA NA 
Bromochloramethane 1.0 U 1.0 U NA NA NA NA 
2,2·Dlchloroprapane 10 U 1.0 U NA NA NA NA 
1,3·Dichloroprapane 10 U 1.0 U NA NA NA NA 
Isopropyl benzene 1.0 U ~!I NA NA NA NA 
n-Propylbenzene 10 U NA NA NA NA 
Bromobenzene 10 U 1.0 U NA NA NA NA 
2-Chlorotoluene 1,0 U 1.0 U NA NA NA NA 
4·Chlorotoluene IOU IOU NA NA NA NA 
tert·Butylbenzene 10 U 

§~r 
NA NA NA NA 

sec·8utylbenzene 1.0 U 7,4 NA NA NA NA 
4·lsopropyltoluene 1.0 U 60 NA NA NA NA 
n-Butylbenzene 1.0 U 50 U NA NA NA NA 
1,2,4-Trichlorobenzene 5.0 U 50 U NA NA NA NA 
Naphthalene 50 U 171 NA NA NA NA 
1,2,3· Trichlorobenzene 50 U 5.0 U NA NA NA NA 

10/14/02 s: Isheets\timeoil\ph2riIGwevnt21 xis shallOW 

,- - .. - - -
Page 11 of 15 

Dup of LW103S 
LW13D LW104S 
EM751 EM75A 

6/25/02 6/25/02 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

Landau Associates 
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Sample Identification. 
Laboratory Identification. 

Date Collected. 

1 A-Dichlorobenzene 
Acrolein 
Methyl todide 
Bromoethane 
Acrylonltnle 
1 ,1-Dlchloropropene 
Dlbromomethane 
1,I,l,2-Tetrachloroethane 
1,2-D1bromo-3-<;hloropropane 
1 ,2,3-T richloropropane 
trans-l,4-Dichloro-2-butane 
l,3,5-Tnmethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene D,bromlde 
B romochloromethane 
2,2-Dichloropropane 
1,3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotol uene 
tert-Butylbenzene 
sec-Butylbenzene 
4-1 sopropyltoluene 
n-Bulylbenzene 
1.2,4-T nChlorobenzene 
Naphthalene 
1,2,3-T richlorobenzene 

TABLE 8-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 

TIME OIL NORTHWEST TERMINAL 

SI::IAI.I.O'll! 'll!EI.I.S 
DupofRW1 

RW1 X OX-1S OX-2S OX-3S OX-4S 
EM66B EM66A EM65A EM65B EM65C EM65D 
6/24/02 6/24102 6/24102 6124/02 6/24102 6/24/02 

3.0 U 1.0 U 1.0 U 30 U 25 U 25 U 
150 U 50 U 50 U 150 U 1200 U 1200 U 
3.0 U 1.0 U 1.0 U 30 U 25 U 25 U 
6.0 U 2.0 U 2.0 U 60 U 50 U 50 U 
30 U IOU 47U 3.0 U 25 U 25 U 
30 U 1.0 U 1.0 U 30 U 25 U 25 U 
3.0 U 1.0 U IOU 3,0 U 25 U 25 U 
30 U 1.0 U IOU 3,0 U 25 U 25 U 
15 U 5.0 U 50 U 15 U 120 U 120 U 

9.0 U 3.0 U 3,0 U 90 U 75 U 75 U 
15 U 50 U 50 U 15 U 120 U 120 U 

1001 I 100lJ I 160

1 I 1:~1 I 160

1 1 
22°1 

3701 310 J 460 520 590 
15 U 5.0 U 5.0 U 15 U 120 U 120 U 

3.0 U 1.0 U IOU 3,0 U 25 U 25 U 
30 U 10 U 1.0 U 30 U 25 U 25 U 
30 U 1.0 U 1,0 U 30 U 25 U 25 U 
3.0 U 1.0 U IOU 30 U 25 U 25 U 
421 I 471J I 1401 I ~:I I ~~I I 1~~1 631 64 J 1,0 U 
30 U 1.0 U 1,0 U 30 U 25 U 25 U 
30 U IOU IOU 30 U 25 U 25 U 
30 U IOU 1,0 U 30 U 25 U 25 U 
30 U 30 U I 1001 3.0 U 25 U 25 U 
3.0 U 30 U 1.0 U 30 U 25 U 25 U 
9.31 I 8,81J 1 291 I 521 25 U 25 U 
10 U 82 U 28 U 5 B U 25 U 25 U 
15 U 5.0 U 50 U 15 U 120 U 120 U 
191 I 20lJ I 831 15 U 120 U 120 U 
15 U 5.0 U 50 U 15 U 120 U 120 U 

PZ-1 
EM65E 
6/24/02 

50 U 
2500 U 

50 U 
100 U 
50 U 
50 U 
50 U 
50 U 

250 U 
150 U 
250 U 

I 290

1 870 
250 U 
50 U 
50 U 
50 U 
50 U 

I 120

1 170 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 

250 U 
250 U 
250 U 

10/14/02 s. Isheetsltimeoillph2nlGwevnt21 xis shallow 
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TABLE B-3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

SI:IALLOW WE.LLS 

Sample Identification. B1 0 J1 K LW1S LW2S 
Laboratory Identification: EM7SJ EM85B EM8SD EM75F EM75G EM8SF 

Date Collected 6/2S/02 6/26/02 6/26/02 6/25/02 6/25/02 6/26/02 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method OR·DEQ 
TPH-Olesel Range 1.31 NA NA NA NA 1 281 
TPH-Motor 011 Range 050 U NA NA NA NA NA 
TPH-Gasoline Range 76 NA NA NA NA NA 

PRIORITY POLLUTANT 
METALS [mg/L) 
Ansenlc (7060) 0.006 I 0.0131 I 00141 0.002 1 00101 I 00141 
Chromium (6010) 0.005 U 0005 U 0.005 U 0009 0.005 U 0005 U 
Copper (6010) 0016 0002 U 0.002 U 0010 0.002 U 0002 U 
Lead (7421) 0003 0001 U 0001 U 0003 0.001 U 0001 U 
Nickel (6010) 007 0.01 U 001 U 008 001 U am U 
Zinc (6010) 0016 0.006 U 0.006 U 0.040 0006 U I 0.0121 

CONVENTIONALS (mglL) 
Calcium (6010) NA NA NA NA NA NA 
Magnesium (6010) NA NA NA NA NA NA 
Potassium (6010) NA NA NA NA NA NA 
Sodium (6010) NA NA NA NA NA NA 
Alkalinity (mg/L CaC03) (SM 2320) NA NA NA NA NA NA 
Carbonate (Alkalinity) (mg/L CaC03) (SM 2320) NA NA NA NA NA NA 
Bicarbonate (Alkalinity) (mgtL CaC03) (SM 2320) NA NA NA NA NA NA 
Total Dissolved Solids (EPA 160 1) 330 260 160 NA 200 110 
Chloride (EPA 325.2) 62 3.3 36 NA 2.7 3.3 

FIELD PARAMETERS 
pH (avg) 6 SO 642 M2 583 6.57 6.39 
Temperature (0 C) (avg) 164 13.8 154 IS.2 161 15.2 
Conductivity (mS/cm) (avg) 718 452 224 199 370 150 
Dissolved oxygen (mglL) (avg) 421 4.39 498 491 534 367 
Turbidity (NTU) 52 0 0 42 59 5 
Redox NA NA NA NA NA NA 

10/14/02 s. Isheets\tlmeoillph2riIGwevnt21 xis shallow 
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LW4S LW7S LW8S 
ENOOG EM75E EM8SG 
6/27/02 6/2S/02 6/26/02 

1 251 1 0. 31 1 1 401 
NA NA 050 U 
NA NA 1 111 

I 00021 I 00171 I 00251 
aDOS u O.OOS U 0005 U 

1 a 08s1 0002 U 0002 U 
0001 U 1 0 0021 0.001 U 

1 0031 0.01 u 0.01 U 
0006 U 0006 U 0.006 U 

163 NA NA 
496 NA NA 

7.9 NA NA 
IS a NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

890 260 240 
94 35 44 

623 656 6.23 
144 15.1 15.3 
843 408 405 
519 527 3.92 

27 142 18 
NA NA NA 

landau Associates 
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TABLE B-3 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 

TIME OIL NORTHWEST TERMINAL 

SI::IALLOW WELLS 

Sample Identification' 
Laboratory Identification 

Date Collected' 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method OR-DEC 
TPH-Dtesel Range 
TPH-Motor Oil Range 
TPH-Gasoline Range 

PRIORtTY POLLUTANT 
METALS (mg/L) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS (mg/L) 
Calcium (6010) 
MagneSium (6010) 
Potassium (60tO) 
Sodium (6010) 
Alkalinity (mglL CaC03) (SM 2320) 
Carbonate (Alkalinity) (mgIL CaC03) (SM 2320) 
Sicarbonate (Alkalinity) (mg/L CaC03) (SM 2320) 
Total Dissolved SolidS (EPA 160 1) 
ChlOride (EPA 325 2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (" C) (avg) 
ConductiVity (mS/cm) (avg) 
Dissolved oxygen (mg/L) (avg) 
Turbidity (NTU) 
Redox 

10/14/02 s· \sheets\tlmeoil\ph2ri\Gwevnt21 xis shallow 

LW10S LW11S 
ENOOS EM66C 
6/27102 6/24/02 

025 U I 801 
NA 050 U 
NA I 9.71 

0001 I 0.0061 
0.007 0.005 U 
0012 0.002 U 
0001 0001 U 

0.02 0.01 U 
0043 0.006 U 

262 NA 
950 NA 
3.9 NA 

831 NA 
NA NA 
NA NA 
NA NA 
120 180 
2.3 27 

644 6.14 
143 156 
149 205 
722 417 

20 0 
NA -1091 

,-....... ~ 
J_ • 

, 

LW13S LW101S LW102S LW103S 
ENOOF EM75C EM75B EM75D 
6/27102 6/25/02 6/25102 6/25/02 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

6.43 5.43 5.24 647 
127 136 145 135 
lBO 174 91 lB7 

7.00 462 4.96 570 
2 64 51 41 

NA NA NA NA 

)1 !~ 
'k. ~ 
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Dup of LW103S 
LW130 t.:Wl04S 
EM751 EM75A 
6/25102 6/25/02 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

647 543 
135 138 
tBB 123 

5.74 4.26 
44 9 

NA NA 

Landau Associates 
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Sample Identification' 
Laboratory Identification' 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method OR-DEQ 
TPH-Dlesel Range 
TPH-Motor 011 Range 
TPH-Gasollne Range 

PRIORITY POLLUTANT 
METALS (mglLI 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
ZinC (6010) 

CONVENTIONALS (mgIL) 
Calcium (6010) 
MagneSium (6010) 
Potassium (6010) 
Sodium (6010) 
Alkalinity (mglL CaG03) (SM 2320) 
Carbonate (Alkalinity) (mglL CaG03) (SM 2320) 
Bicarbonate (Alkalinity) (mglL GaC03) (SM 2320) 
Total Dissolved Solids (EPA 160,1) 
Chloride (EPA 325 2) 

FIELD PARAMETERS 
pH (8vg) 
Temperature (0 C) (8vg) 
Conductivity (mSlcm) (avg) 
Dissolved oxygen (mglL) (av9) 
Turbidity (NTU) 
Redox 

- - .. _.- - - - .. .. 
TABLE B-3 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Sl:!aLLOW WELLS 
DupofRW1 

RW1 X OX-1S OX-2S OX-3S OX-4S 
EM66B EM66A EM65A EM65B EM65C EM65D 
6/24/02 6/24/02 6/24/02 6/24/02 6/24/02 6/24/02 

68 J I 17iJ NA NA NA NA 
050 U O,SO U NA NA NA NA 

131 I 141 NA NA NA NA 

00061 I 0.006 1 I 0021 I 0,011 I 0021 I 0021 1 
0,005 U 0005 U 0.005 U 0005 U 0005 U 0.005 U 
00051 I 0.0061 0002 U 0002 U I 00021 0,002 U 
00011 0.001 U 0001 U 0,001 U 0001 U 0001 U 

0,01 U 001 U 0,01 U 001 U 001 U 0.01 U 
00161 I 00201 I 0.0091 I 0009 1 I 00121 I 0 008 1 

NA NA 324 33 40 2 
NA NA 855 107 11 
NA NA 34 2,7 38 
NA NA 7.45 6.06 875 
NA NA 160 120 160 
NA NA 1,0 U 10 U 1.0 U 
NA NA 160 120 160 

1900 2000 240 220 270 
8,8 80 NA NA NA 

6.16 6.14 599 615 594 
156 15,6 14.3 155 144 
803 805 302 249 342 
386 354 397 410 434 

43 40 0 0 0 
-1106 -1110 -1460 -843 -1480 -1345 

PZ-1 
EM65E 
6/24/02 

NA 
NA 
NA 

0005 
0035 
0011 
0001 

0.04 
0,087 

-902 

10114102 s: Isheetsltlmeoillph2rilGwevnl21.xls shallow 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

CEE~WELLS 

Sample Identification: B2 J2 0 R G1A LW1D LW3D LW4D LW6D 
Laboratory Identification: EM75K EM85E EM75L EM75M EM85J EM75H EM85A ENOOH EM851 

Date Collected' 6125102 6126102 6125102 6125102 6126102 6125102 6126102 6127102 6126102 

CHLORINATED PHENOLS (1l9/L) 
EPA Method SW8270SIM 
Pentachlorophenol 025 U 025 U NA NA 025 U 0.25 U 025 U 025 U 0.25 U 

SEMIVOLATILES «(.Ig/L) 
EPA Method SW8270 
Phenol 2.0 U 2.0 U 20 U 20 U 2.0 U 20 U 20 U 2.0 U 2.0 U 
Bis-(2-Chloroethyl) Ether 20 U 2.0 U 20 U 20 U 2.0 U 2.0 U 20 U 2.0 U 2.0 U 
2-Chlorophenol 10 U 10 U 10 U 10 U 1.0 U 10 U 10 U 1.0 U 1.0 U 
1 .3-Dichlorobenzene 10 U 10 U 10 U 10 U 1.0 U 10 U 10 U 10 U 10 U 
1 ,4-Dichlorobenzene 1.0 U 10 U 10 U 10 U 1.0 U 10 U 10 U 1.0 U 1.0 U 
Benzyl Alcohol 50 U 5.0 U 50 U 50 U 5.0 U 5 au 50 U 5.0 U 50 U 
1,2-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 1.0 U 10 U 1.0 U 
2-Methylphenol 1.0 U 1.0 U 10 U 10 U 10 U 1.0 U 10 U 1.0 U 1.0 U 
2,2'-Oxybis(1-Chloropropane) 10 U 1.0 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
4-Methylphenol 10 U 1.0 U 1.0 U 10 U 10 U 1.0 U 10 U 10 U 10 U 
N-Nitroso-DI-N-Propylamlne 2.0 U 2.0 U 20 U 20 U 20 U 2.0 U 20 U 2.0 U 20 U 
Hexachloroethane 20 U 2.0 U 2.0 U 2.0 U 20 U 2.0 U 20 U 20 U 20 U 
Nltroben2:ene 10 U 10 U 10 U 1.0 U 10 U 10 U 10 U 10 U 10 U 
Isophorone 10 U 10 U 10 U 10 U 1.0 U 10 U 10 U 1.0 U 1.0 U 
2-Nltrophenol 50 U 5.0 U 50 U 5.0 U 50 U SOU 50 U 5.0 U 5.0 U 
2,4-Dlmethylphenol 30 U 30 U 3.0 U 30 U 30 U 3 au 3 au 30 U 30 U 
Benzoic ACid 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 
bis(2-Chloroethoxy) Methane 1.0 U 1.0 U 1.0 U 10 U 10 U 1.0 U 10 U 10 U 10 U 
2,4-Dichlorophenol 3.0 U 3.0 U 3.0 U 3 au 3.0 U 30 U 30 U 3.0 U 3.0 U 
1,2,4-Trichlorobenzene 10 U 1.0 U 1.0 U 1.0 U 10 U 1.0 U 10 U 1.0 U 1.0 U 
Naphthalene 1.0 U 1.0 U 1.0 U 10 U 1.0 U 1.0 U 10 U 10 U 1.0 U 
4-Chloroanillne 3.0 U 3.0 U 30 U 30 U 3.0 U 3 au 30 U 30 U 30 U 
Hexachlorobutadlene 2.0 U 2.0 U 20 U 20 U 2.0 U 2.0 U 20 U 20 U 2.0 U 
4-Chloro-3-methylphenol 20 U 2.0 U 20 U 2.0 U 20 U 2.0 U 20 U 20 U 2.0 U 
2-Methylnaphthalene 10 U 10 U 10 U 1.0 U 1.0 U 10 U 10 U 161 10 U 
Hexachlorocyclopentadiene 50 U 5.0 U 50 U SOU 50 U 5.0 U 50 U 50 U 50 U 
2,4,6-Trichlorophenol 50 U 50 U 50 U 5.0 U 5.0 U 5 au 50 U 50 U 50 U 
2,4,5-Tnchlorophenol 50 U 50 U 50 U SOU 50 U 5.0 U 50 U 50 U 50 U 
2-Chloronaphthalene 1.0 U 10 U 10 U 10 U 1.0 U 1.0 U 10 U 1.0 U 1.0 U 
2-NltroaniUne 5,0 U 5.0 U 5.0 U 50 U 50 U 50 U 50 U 50 U 50 U 
Dlmethylphthalate 10 U 1.0 U 10 U 1.0 U 10 U 1.0 U 10 U 10 U 1.0 U 
Acenaphthylene 1.0 U 10 U 10 U 1.0 U 10 U 1.0 U 10 U 10 U 10 U 

OJ 
3-Nltroaniline 6.0 U 60 U 60 U 6.0 U 60 U 60 U 60 U 6.0 U 60 U 

N 
Acenaphthene 1.0 U 10 U 1.0 U 1.0 U 10 U 1.0 U 10 U 10 U 10 U 

--I 2,4-Dinitrophenol 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 

0 4-Nltrophenol 5.0 U 50 U 5.0 U 50 U 50 U 50 U 50 U 50 U 50 U 

....... Dlbenzofuran 1.0 U 1.0 U 10 U 1.0 U 1.0 U 10 U 10 U 1.0 U 10 U 

0 2,6-Dinitrotoluene 5.0 U 5.0 U 5.0 U 50 U 5.0 U 50 U 50 U 50 U 5.0 U 
.j::>. 
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TABLE 8-4 Page 2 of 15 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

DEEfWELLS 

Sample Identification, LW90 LW100 LW11D LW1201 LW1202 LW14D LWI7D LW1BD 
Laboratory Identification EMB5H ENOOC EM85C ENOOK ENOOL ENOOE ENOOJ ENOOI 

Date Collected, 6/26/02 6/27/02 6/26/02 6/27/02 6/27102 6/27/02 6/27/02 6/27/02 

CHLORINATED PHENOLS (lJg/L) 
EPA Method SW8270SIM 
Pentachlorophenol 025 U 025 U 025 U 1.61 025 U 025 U 0.25 U 0.25 U 

SEMIVOLATILES (llg1L) 
EPA Method SW8270 
Phenol 2 AU 20 U 20 U 2.0 U 2,0 U NA NA NA 
Bls-(2-Chloroelhyl) Ether 20 U 20 U 20 U 20 U 20 U NA NA NA 
2-Chlorophenol IOU IOU 1.0 U IOU 1.0 U NA NA NA 
1,3-Dichlorobenzene 1,0 U IOU 1.0 U IOU IOU NA NA NA 
l,4-Dichlorobenzene IOU 1.0 U IOU IOU lOU NA NA NA 
Benzyl Alcohol 5.0 U 5,0 U 5,0 U 50 U 50 U NA NA NA 
1.2-Dlchlorobenzene 1.0 U 1.0 U IOU 10 U 10,V NA NA NA 
2-Methylphenol 1,0 U lOU 1.OU 10 U 10 V NA NA NA 
2.2'-Oxybls( 1-Chloropropane) 1.0 U IOU 1.OU 1.0 U 10 V NA NA NA 
4-Methylphenol IOU IOU 1.0 U 1.0 U 10 V NA NA NA 
N-Nilroso-Di-N-PropyJamine 20 U 20 U 20 U 2.0 U 20 U NA NA NA 
Hexachloroethane 20 U 2.0 U 2.0 U 20 U 2.0 U NA NA NA 
Nitrobenzene 1.0 U IOU IOU lOU lOU NA NA NA 
[sophorone IOU IOU 1.0 U lOU 1.0 U NA NA NA 
2-N ilrophenol 5.0 U 5,0 U 50 U 5.0 U 50 U NA NA NA 
2,4-Dimethylphenol 3.0 U 30 U 30 U 3.0 U 3 au NA NA NA 
Benzoic Acid 50 U 50 U 50 U 50 U 50U NA NA NA 
bls(2·Chloroethoxy) Methane IOU 1.0 U IOU lOU 10 U NA NA NA 
2 A-Dichlorophenol 30 U 30 U 30 U 30 U 3 au NA NA NA 
1.2A-Tnchlorobenzene IOU 1.0 U IOU 10 U 10 U NA NA NA 
Naphthalene 1.0 U 1.0 U IOU 10 U 10 U NA NA NA 
4-Chloroaniline 3 au 3.0 U 3.0 U 30 U 3 au NA NA NA 
Hexachlorobutadiene 2.0 U 2 aU 2,0 U 20 U 2 au NA NA NA 
4-Chloro-3-methylphenoJ 2.0 U :2 au 2.0 U 20 U 2.0 U NA NA NA 
2-MethylnaphthaJene IOU 10 U 10 U IOU IOU NA NA NA 
Hexachlorocyclopentadiene 5.0 U 5 au 5,0 U 50 U SOU NA NA NA 
2.4.6-Tnchlorophenol 5.0 U S.O U 50 U 50 U 50 U NA NA NA 
2,4,5-Tnchlorophenol 5.0 U 5.0 U 50 U 5.0 U 50 U NA NA NA 
2·Chloronaphlhatene 1.0 U 1.0 U 10 U 1,0 U lOU NA NA NA 
2·Nltroamline 5,0 \J S.D U 5.0 U 5.0 U 50 U NA NA NA 
Dimethylphthalate IOU IOU 1.0 U 1.0 U IOU NA NA NA 
Acenaphthylene 1.0 U lOU IOU 1.0 U IOU NA NA NA 

OJ 
3·Nltroanl!lne 6.0 U 60 U 60 U 6.0 U 60 U NA NA NA 

N Acenaphthene IOU IOU 10 U IOU lOU NA NA NA 

--I 2.4-Drmtrophenol 25 U 25 U 25 U 25 U 25 U NA NA NA 

0 4-Nrtrophenol 50 U 50 U 5 au 5.0 U 5.0 U NA NA NA 
...... Dlbenzofuran IOU IOU 1.0 U IOU 1,0 U NA NA NA 
0 2,6-0Initrotoluene 5.0 U SO U 50 U 5.0 U 5.0 U NA NA NA 
.j::>. 
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Sample Identification: 
Laboratory Identification: 

CHLORINATED PHENOLS (llgIL) 
EPA Method SW8270SIM 
Pentachlorophenol 

SEM1VOLATILES (llgIL) 
EPA Method SW8270 
Phenol 
Bis-(2-Chloroelhyl) Ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1.2-Dichlorobenzene 
2-Methylphenol 
2.2'-Oxybis(I·Chloropropane) 
4-Methylphenol 
N·Nitroso-D I-N·Propylamine 
Hexachloroelhane 
Nitrobenzene 
Isophorone 
2·Nitrophenol 
2.4-Dlffiethylphenol 
BenZOIC ACId 
bis(2-Chloroethoxy) Methane 
2,4·Dlchlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachtorobutadlene 
4-Chlaro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6·Trichlorophenol 
2,4,5·Trichlorophenol 
2-Chloronaphthalene 
2·Nltraanl1lnB 
Dimethyl phthalate 
Acenaphthylene 
3-Nltroanlhne 
Acenaphthene 
2,4-Dinitrophenol 
4·Nitrophenol 
Dibenzofuran 
2,6-OImtrotoluene 

Date Collected: 

10114/02 S'\Sheets\timeoillph2n\Gwevn121 .xls deep 

-
DEEP WELLS 

RW2 
ENoOD 
6/27/02 

NA 

2.0 U 
20 U 
IOU 
1.0 U 
1.0 U 
50 U 
1.0 U 
1.0 U 
IOU 
IOU 
20 U 
2.0 U 
IOU 
1.0 U 
5.0 U 
3.0 U 
SOU 
1.0 U 
3.0 U 
lOU 
521J 
3.0 U 
20 U 
20 U 
lTIJ 
50 U 
50 U 
50 U 
1.0 U 
5.0 \J 
lOU 
IOU 
60 U 
1.0 U 
25 U 
5.0 U 
1.0 U 
50 U 

.. .. - - - - -
TABLE B-4 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

DupofRW2 
W 

ENOOA 
6127102 

NA 

C----1r9]J 
20 U 
1.0 U 
1.0 U 
IOU 
5.0 U 
1.0 U 
IOU 
lOU 
1.11 
20 U 
2.0 U 
1.0 U 
1.0 U 
50 U 
3.0 U 
50 U 
1.0 U 
30 U 
1.0 U 
6.4IJ 
3.0 U 
20 U 
20 U 
141J 

5.0 U 
5.0 U 
5.0 U 
1.0 U 
5.0 \J 
1.0 U 
1.0 U 
6.0 U 
1.0 U 
25 U 
5.0 U 
IOU 
5.0 U 

.. - - - .. -
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Sample Identification: 
laboratory Identification: 

Date Collected 

2,4-0Initrotoluene 
Olethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroanihn e 
4,6-0Initro-2-Methylphenol 
N-Nitrosodiphenyla mine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Oi-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Oichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Oi-n-Oetyl phthalate 
Benzo(b)"uoranthene 
Benzo(k)Ouoranthene 
Benzo(a)pyrene 
Indeno(I,2,3-cd)pyrene 
Olbenz(a,h)anthracene 
Benzo(g,h,i )perylene 

10114102 s.lsheetsltimeoll\ph2nIGwevnt21.xls deep 

,~----. 

1 

QEEE WEI.I.S 

B2 
EM75K 
6125102 

50 U 
1.0 U 
1.0 U 
1.0 U 
50 U 
15 U 
IOU 
lOU 
1.0 U 
50 U 
IOU 
1.0 U 
1.0 U 
lOU 
1.0 U 
IOU 
IOU 
50 U 
lOU 
40 U 
1.0 U 
2.0 U 
1.0 U 
1.0 U 
1.0 U 
IOU 
1.0 U 
1.0 U 

TABLE BA4 Page 4 of 15 

PHASE 11 REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

J2 0 R G1A LW1D LW3D lW4D lW6D 
EMB5E EM75L EM75M EM85J EM75H EM85A ENOOH EM851 
6126102 6125102 6/25102 6126102 6125[02 6126102 6127102 6126102 

50 U 5.0 U 50 U 50 U 5.0 U 50 U 5.0 U 5.0 U 
i 0 U lOU lOU lOU lOU lOU lOU lOU 
lOU 1.0 U lOU lOU lOU lOU 1.0 U 1.0 U 
lOU 1.0 U lOU lOU 1.0 U 1.0 U 1.0 U 1.0 U 
50 U 50 U 50 U 5 au 50 U 50 U 50 U 50 U 
15 U 15 U 15 U 15 U 15 U 15 U 15 U 15 U 

1.0 U IOU 1.0 U IOU lOU IOU IOU IOU 
1.0 U lOU 1.0 U lOU IOU lOU lOU 1.0 U 
lOU 1.0 U IOU lOU lOU lOU 1.0 U 1.0 U 
5.0 U 50 U 5 aU 50 U 50 U 50 U 50 U 5.0 U 
IOU IOU 1.0 U lOU lOU 1.0 U IOU IOU 
1.0 U 1.0 U , 0 U 1.0 U IOU lOU lOU lOU 
1.0 U lOU 1.0 U 1.0 U IOU IOU IOU 1.0 U 
lOU 1.0 U IOU '0 U '0 U lOU lOU lOU 
IOU lOU 1.0 U IOU IOU IOU IOU IOU 
IOU 1.0 U 1.0 U 1.0 U 1.0 U IOU 1.0 U lOU 
IOU 1.0 U 1.0 U 1.0 U 1.0 U IOU IOU 1.0 U 
5.0 U 50 U 50 U 5.0 U 5.0 U 50 U SOU 5.0 U 
1.0 U 1.0 U IOU IOU 1.0 U lOU lOU lOU 
40 U 4.0 U 40 U 40 U 40 U 40 U 4.0 U 40 U 
lOU lOU 1.0 U IOU IOU '0 U 1.0 U 1.0 U 
20 U 20 U 2.0 U 20 U 20 U 20 U 2.0 U 20 U 
lOU lOU 1.0 U IOU IOU 1.0 U IOU IOU 
lOU lOU 1.0 U IOU IOU IOU lOU IOU 
lOU 1.0 U 1.0 U IOU IOU IOU IOU lOU 
1.0 U 1.0 U IOU IOU IOU IOU lOU IOU 
1.0 U 1.0 U IOU IOU 1.0 U lOU IOU IOU 
lOU 1.0 U lOU IOU IOU 1.0 U IOU lOU 
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Sample Identification, 
Laboratory Identification: 

Date Collected' 

2,4-0initrotoluene 
Dlethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroanillne 
4,6·0initro-2-Methylphenol 
N-Nitrosodiphenylamine 
4-8romophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Oi-n-8utylphthalale 
Fluoranthene 
pyrene 
Butylbenzyl phthalate 
3,3'-OlchlorobenZldlne 
8enzo(a)anthracena 
bis(2-Ethylhexyl)phthalate 
Chrysene 
Di-n-Octyl phthalate 
8enzo(b)fluoranthene 
8enzo(k)fluoranthene 
8enzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dlbenz(a,h)anthracene 
8enzo(g, h,l)perylene 

10114102 s,lsheets\tJmeolflph2ri\Gwevnt21 xis deep 

-
CE:E:eWE:LLS 

LW90 
EMe5H 
6126102 

50 U 
10 U 
1,0 U 
1,0 U 
50 U 
15 U 

1,0 U 
1,0 U 
1,0 U 
50 U 
10 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
10 U 
10 U 
5.0 U 
10 U 
40 U 
1.0 U 
2.0 U 
10 U 
10 U 
1.0 U 
1.0 U 
1.0 U 
10 U 

.. .. - - - - - - - - - .. .. 
TABLE B-4 Page 5 of 15 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

LW100 LW110 LW12D1 LW12D2 LW140 LW17D LW18D 
ENOOC EM85C ENOOK ENOOL ENOOE ENOOJ ENOOI 
6127102 6126/02 6127102 6127102 6127102 6127102 6127[02 

50 U 50 U 5,0 U 50 U NA NA NA 
1,0 U 1,0 U 10 U 10 U NA NA NA 
1,0 U 1.0 U 10 U 1,0 U NA NA NA 
10 U 1.0 U 1.0 U 10 U NA NA NA 
50 U 5 au 5.0 U 50 U NA NA NA 
15 U 15 U 15 U 15 U NA NA NA 

1,0 U 10 U 10 U 1,0 U NA NA NA 
1,0 U 1.0 U 10 U 1,0 U NA NA NA 
1,0 U 1.0 U 1.0 U 10 U NA NA NA 
50 U 50 U 5.0 U 50 U NA NA NA 
1.0 U 1.0 U 1.0 U 10 U NA NA NA 
1.0 U 1.0 U LOU 1,0 U NA NA NA 
10 U 1,0 U LOU 1,0 U NA NA NA 
1.0 U 1,0 U 10 U 1,0 U NA NA NA 
1.0 U 10 U 10 U 1,0 U NA NA NA 
10 U 10 U 10 U 10 U NA NA NA 
1,0 U 10 U 10 U 1.0 U NA NA NA 
5.0 U 5,0 U 5,0 U 5 au NA NA NA 
10 U 10 U 10 U 10 U NA NA NA 
40 U 40 U 40 U 541 NA NA NA 
1.0 U 1,0 U 1.0 U 10 U NA NA NA 
2.0 U 2,0 U 20 U 2 au NA NA NA 
1.0 U 10 U 10 U 10 U NA NA NA 
10 U 10 U 1.0 U 1,0 U NA NA NA 
1.0 U 1,0 U 10 U 1.0 U NA NA NA 
1.0 U 1,0 U 10 U 10 U NA NA NA 
10 U 10 U 10 U 10 U NA NA NA 
10 U 10 U 10 U 10 U NA NA NA 
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2.4·Dinitrotoluene 
Dlethylphthalate 
4·Chlorophenyl·phenylether 
Fluorene 
4.Nitroanlline 
4.6·0initro·2·Methylphenol 
N-Nitrosodlphenylamine 
4·Bromophenyl-phenylelher 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Di-n·Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalato 
3.3·-Dichiorobenzldine 
Benzo(a)anthracene 
bis(2·Elhylhexyl)phthalate 
Chrysene 
DI·n·Octyl phthalate 
Benzo(b)nuoranthene 
Benzo(k)fluoranthene 
Benzo(a )pyrene 
I ndeno( 1 ,2,3-cd)pyrene 
Dibenz(a.h )anthracene 
Benzo(g,h,i)perylene 

Sample Identification 
Laboratory Identlftcal1on: 

Date Collected 

10/14102 s'lshee\s\\lmeoil\ph2n\Gwevnt21 xis deep 

DEEP WELLS 

RW2 
ENOOO 
6/27102 

50 U 
1.0 U 
10 U 
1.0 U 
50 U 
15 U 
IOU 
IOU 
IOU 
76 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
IOU 
IOU 
IOU 
5.0 U 
IOU 
4.0 U 
IOU 
20 U 
IOU 
1.0 U 
1.0 U 
1,0 U 
IOU 
1.0 U 

TABLE 8-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 

TIME OIL NORTHWEST TERMINAL 

Dupof RW2 
W 

ENOOA 
6f27f02 

r---- '~I" 

50 U 
IOU 
1.0 U 
1.0 U 
5.0 U 
15 U 

1.0 U 
1.0 U 
IOU 
751 
1.0 U 
IOU 
IOU 
IOU 
IOU 
10 U 
1.0 U 
5,0 U 
1.0 U 
40 U 
1,0 U 
20 U 
IOU 
IOU 
1.0 U 
1,0 U 
1.0 U 
10 U 

;--. r-~-- '~-i -~---------:, 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

DEEE!lI!!EL.L.S 

Sample Identification: B2 J2 0 R G1A lW1D lW3D lW4D lW6D 
laboratory Identification: EM75K EM85E EM75l EM75M EM85J EM75H EM85A ENOOH EM851 

Date Collected' 6125102 6126102 6/25102 6125102 6126102 6125/02 6/26102 6/27/02 6126/02 

VOLA TILES (lIg/L) 
EPA Method SW8260 
Chloromethane 1.0 U lOU lOU lOU lOU lOU lOU lOU 1.0 U 
Bromomethane 1.0 U lOU lOU lOU lOU lOU 1.0 U 1.0 U 1.0 U 
Vinyl Chloride 1.0 U lOU 1.0 U lOU lOU lOU 1.0 U 1.0 U 1.0 U 
Chloroethane 1.0 U lOU 1.0 U lOU lOU lOU 1.0 U 1.0 U 1.0 U 
Methylene Chloride 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
Acetone 5.0 U 5.0 U 111 111 7.81 641 501 20 U 681 
Carbon Disulfide lOU lOU 1.0 U lOU lOU lOU lOU lOU lOU 
1 ,1-Dichloroethene 1.0 U lOU 1.0 U lOU 1.0 U lOU lOU lOU lOU 
1 ,1-Dlchloroethane lOU lOU lOU , a U 1.0 U lOU 1.0 U 1.0 U 1.0 U 
trans-1 ,2-Dichloroethene 1.0 U lOU lOU lOU lOU 1.0 U 1.0 U lOU 1.0 U 
cls-l,2-0ichloroethene lOU lOU lOU lOU lOU lOU lOU lOU lOU 
Chloroform lOU lOU lOU lOU lOU lOU lOU lOU lOU 
l,2-Dichloroethane 1.0 U 1.0 U 1.0 U lOU lOU lOU lOU '0 U lOU 
2-Butanone 5.0 U 50 U 50 U 50 U 5.0 U 50 U 5.0 U 5.0 U 5 au 
1,1,1-Tnchloroethane 1.0 U lOU lOU lOU lOU 1.0 U lOU lOU 1.0 U 
Carbon Tetrachloride 1.0 U lOU lOU 1.0 U 1.0 U 1.0 U lOU 1.0 U lOU 
Vinyl Acetate 5.0 U 5.0 U 50 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 50 U 
Bromodlchloromethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U lOU lOU 1,0 U lOU 
1 .2-Dichloropropane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U lOU 1.0 U lOU 
cis-l ,3-Dichloropropene lOU 1.0 U lOU lOU 1.0 U lOU lOU 1.0 U lOU 
Trichloroethene lOU lOU lOU 1.0 U lOU lOU lOU lOU lOU 
Dibromochloromethane lOU lOU '0 U lOU lOU lOU lOU lOU lOU 
1.1.2-Trichloroethane lOU lOU lOU 1.0 U lOU lOU lOU 1.0 U lOU 
Benzene lOU lOU lOU lOU lOU 1.0 U lOU lOU lOU 
trans-l.3-Dlchloropropene lOU lOU lOU 1.0 U lOU 1.0 U lOU lOU 1.0 U 
Bromoform lOU lOU lOU lOU lOU lOU 1.0 U lOU lOU 
4-Methyl-2-Pentanone (MIBK) 50 U 5.0 U 5.0 U 50 U 5.0 U 50 U 50 U 50 U 5.0 U 
2-Hexanone 50 U 5.0 U 50 U 5.0 U 50 U 50 U 50 U 50 U 5.0 U 
Tetrachloroethene lOU 1.0 U lOU lOU lOU lOU lOU lOU 1.0 U 
1.1 .2.2-Tetrachloroethane lOU lOU lOU lOU lOU lOU 1.0 U 1.0 U lOU 
Toluene lOU 1.0 U lOU lOU 1.0 U 1.0 U 1.0 U lOU lOU 
Chlorobenzene lOU 1.0 U lOU lOU lOU 1.0 U lOU lOU lOU 
Ethylbenzene 1.0 U lOU 1.0 U 1.0 U 1.31 1.0 U lOU lOU lOU 
Styrene 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U lOU lOU lOU lOU 
Tnchlorofluoromethane 1.0 U lOU 1.0 U lOU lOU lOU lOU 1.0 U 1.0 U 

OJ 1,1,2-Tnchlorotnfluoroethane 2.0 U 2.0 U 2,0 U 20 U 20 U 20 U 20 U 20 U 2.0 U 
N m.p-Xylene lOU lOU 1.0 U lOU lOU lOU 1.0 U 1.0 U 1.0 U 
--I o-Xylene lOU lOU 1.0 U 1.0 U 1.0 U lOU 1.0 U 1.0 U lOU 0 1 .2-0Ichlorobenzene lOU 1.0 U 1.0 U 1.0 U lOU lOU lOU lOU lOU -->. 

0 l,3-0lchlorobenzene 1.0 U lOU 1.0 U 1.0 U lOU lOU lOU lOU 1.0 U 
.j::>. 

,..-... 
CD 
"-" 
0 
-->. 
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

OEE~WELLS 

Sample Identification LW9D LW10D LW11D LW12Dl LW12D2 LW14D LW17D LW1BD 
Laboratory Identification' EM85H ENOOC EM85C ENOOK ENOOL ENOOE ENOOJ ENOOI 

Date Collected 6126/02 6/27102 6126102 6/27/02 6127/02 6127/02 6/27/02 6127102 

VOLA TILES (l1gIL) 
EPA Method SWB260 
Chloromethane 1.0 U 1.0 U IOU 1.0 U lOU NA NA NA 
Bfomomethane 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA NA NA 
Vinyl Chloride 1.0 U IOU 1.0 U 1.0 U lOU NA NA NA 
Chloroethane 1.0 U IOU 1.0 U 1.0 U IOU NA NA NA 
Methylene Chloride 2.0 U 20 U 20 U 20 U 20 U NA NA NA 
Acetone 14 50 U 541 50 U 50 U NA NA NA 
Carbon Disulfide 1.0 U 1.0 U 1.0 U IOU IOU NA NA NA 
1,1-Dlchloroethene 1.0 U 1.0 U 1.0 U 1.0 U IOU NA NA NA 
1,1-Dichloroethane IOU lOU 1.0 U IOU IOU NA NA NA 
trans-l,2-Dichloroethene IOU IOU IOU IOU 1.0 U NA NA NA 
cls-l,2-Dichloroethene 1.0 U IOU lOU 1,0 U 1.0 U NA NA NA 
Chloroform 1.0 U IOU 1.0 U 1,0 U lOU NA NA NA 
1,2·0'chloroethane 1.0 U 1.0 U 1.0 U IOU lOU NA NA NA 
2·Butanone 50 U 50 U 50 U 50 U 50 U NA NA NA 
1.1,1-Trichloroetha ne 1.0 U IOU 1.0 U 1.0 U 1.0 U NA NA NA 
Carbon Tetrachloride 1.0 U lOU 1.0 U 1,0 U 1.0 U NA NA NA 
Vinyl Acetate 5.0 U 50 U 50 U 50 U 50 U NA NA NA 
Bromodichloromethane 1.0 U 1.0 U 1.0 U 1,0 U IOU NA NA NA 
1,2-Dlchloropropane 1.0 U IOU lOU IOU 1.0 U NA NA NA 
cls-l,3·Dichloropropene 1.0 U IOU 1.0 U 1.0 U 1.0 U NA NA NA 
Trlchloroethene 1.0 U 1.0 U lOU 1.0 U lOU NA NA NA 
Oibromochloromethane 1.0 U IOU lOU IOU lOU NA NA NA 
1.1.2-Trichloroethane 1.0 U 1.0 U IOU IOU IOU NA NA NA 
Benzene 1.0 U 1.0 U 1.0 U IOU IOU NA NA NA 
tra ns-l ,3-0ichloropropene IOU IOU lOU 1.0 U IOU NA NA NA 
Bromoform 1.0 U IOU 1.0 U 1.0 U IOU NA NA NA 
4-Methyl-2-Pentanone (MlBK) 5.0 U 5.0 U 5.0 U 50 U 5.0 U NA NA NA 
2-Hexanone 5.0 U 50 U 5.0 U 5.0 U 50 U NA NA NA 
Tetrachloroethene 1.0 U 1.0 U 1.0 U 1.0 U lOU NA NA NA 
1.1.2,2-Tetrachloroethane 1.0 U 1.0 U IOU lOU lOU NA NA NA 
Toluene 1.0 U IOU IOU lOU IOU NA NA NA 
Chlorobenzene lOU IOU 1.0 U IOU IOU NA NA NA 
Elhylbenzene IOU 1.0 U IOU 1.0 U IOU NA NA NA 
Styrene IOU lOU IOU IOU IOU NA NA NA 
T rlchloronuorometha ne IOU IOU IOU IOU IOU NA NA NA 

OJ 1,1,2-Trichlorotrinuoroethane 20U 20 U 2.0 U 20 U 20 U NA NA NA 
N m,p-Xylene 1.0 U IOU 1.0 U IOU IOU· NA NA NA 
---I a-Xylene 1.0 U 1.0 U 1.0 U 1.0 U IOU NA NA NA 
0 1 ,2-0ichlorobenzene IOU IOU 1.0 U IOU 1.0 U NA NA NA' 
-->. 

1 ,3-Dichlorobenzene lOU lOU IOU IOU 1,0 U NA NA NA 0 
.j::>. 

,..-.., 
CD 
"-" 
0 
-->. 
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Sample Identification: 
Laboratory Identification: 

Date Collected. 

VOLATILES (pg/LI 
EPA Method SW8260 
Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 .1-Dichloroethene 
1 .1-Dichloroethane 
trans-l.2-Dichloroethene 
cis-l.2-Dichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
1.1.1-Tnchloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodlchloromethane 
1.2-Dichloropropane 
cls-l .3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1.1.2-Tnchloroethane 
Bem:ene 
trans-l .3-Dichloropropene 
Bromoform 
4-Methyt-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
Toluane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofiuoromethane 
1.1.2-Tnchlorotrinuoroethane 
m.p-Xylene 
a-Xylene 
1.2-Dichlorobenzene 
1 .3-Dichlorobenzene 

10/14/02 s. \sheets\tlrneolllph2ri\Gwevnt21.xls deep 

-
DEEE':WEL.L.S 

RW2 
ENOOD 
6/27/02 

1.0 U 
1.0 U 
1.0 U 
1.0 U 
2.0 U 
50 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
lOU 
50 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
1.0 U 
IOU 
1.0 U 
lOU 
1.0 U 
231 
1.0 U 
1.0 U 
50 U 
50 U 
lOU 
1.0 U 
1.0 U 
IOU 
151 
IOU 
IOU 
20 U 
321 
1.0 U 
1.0 U 
1.0 U 

- - - - - - -
TABLE B-4 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Dupof RW2 
W 

ENOOA 
6127f02 

lOU 
lOU 
1.0 U 
lOU 
20 U 
5.1 U 
1.0 U 
1.0 U 
lOU 
lOU 
lOU 
1.0 U 
1.0 U 
50 U 
1.0 U 
1.0 U 
5.0 U 
1.0 U 
lOU 
1.0 U 
1.0 U 
lOU 
lOU 

I 221 
1.0 U 
1.0 U 
50 U 
50 U 
lOU 
1.0 U 
1.0 U 
lOU 

I 151 
IOU 
IOU 
20 U 

I 331 
IOU 
IOU 
IOU 

- - - - - -
Page 9 of 15 
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Sample Identification 
Laboratory I dentif\catlon: 

Date Collected 

l,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1.1-Dichloropropene 
Oibromomethane 
1.1.1,2-Tetrachloroethane 
1,2-Dlbromo-3-chloropropane 
1,2.3-Trichloropropane 
trans-' ,4-Dichloro-2-butene 
1,3,5-T rimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Dibromide 
Sromochloromethane 
2,2-0ichloropropane 
1.3-Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorololuene 
4-Chlorololuene 
tert-Butylbenzene 
sec-Butylbenzene 
4-lsopropylloluene 
n-Butylbenzene 
1.2,4-Trlchlorobenzene 
Naphthalene 
1.2.,3-Trichlorobenzene 

10/14/02 5 Isheetsltimeoillph2rilGwevnt21 xis deep 

[--:- ~-

DEEE: WELI.S 

B2 
EM75K 
6/25/02 

1.0 U 
50 U 
1.0 U 
20 U 
1.0 U 
IOU 
1.0 U 
1.0 U 
5.0 U 
3.0 U 
5.0 U 
1.0 U 
lOU 
50 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
IOU 
IOU 
IOU 
1.0 U 
1.0 U 
1.0 U 
5.0 U 
5.0 U 
5.0 U 

TABLE 8-4 Page 10 of 15 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

J2 0 R G1A LW1D LW3D LW4D LW6D 
EM85E EM75L EM75M EM85J EM75H EM85A ENOOH EMB51 
6/26/02 6/25/02 6/25/02 6/26/02 6/25/02 6/26/02 6/27102 6/26/02 

1.0 U 1.0 U lOU 1.0 U 1.0 U IOU IOU IOU 
50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 
1.0 U IOU IOU 1.0 U IOU IOU 1.0 U 1.0 U 
20 U 20 U 20 U 2.0 U 20 U 2.0 U 2.0 U 2.0 U 
1.0 U IOU lOU 1.0 U IOU lOU 1.0 U IOU 
1.0 U 1.0 U 1.0 U 10 U 1.0 U 1.0 U IOU IOU 
1.0 U IOU 1.0 U I\} U 1.0 U IOU IOU lOU 
lOU 1.0 U IOU lOU IOU IOU IOU lOU 
50 U 5.0 U 50 U 50 U 50 U 5.0 U 50 U 5.0 U 
30 U 30 U 30 U 30 U 30 U 30 U 30 U 30 U 
5.0 U 50 U 5.0 U 50 U 5.0 U 50 U 50 U 50 U 
1.0 U IOU IOU 1.0 U 1.0 U IOU ~'~I 1.0 U 
IOU IOU 1.0 U lOU 1.0 U 1.0 U IOU 
5.0 U 50 U 5.0 U 50 U 50 U 5.0 U 50 U 50 U 
1.0 U IOU IOU IOU IOU IOU IOU 1.0 U 
lOU IOU 1.0 U IOU lOU IOU IOU 1.0 U 
1.0 U 1.0 U IOU IOU 1.0 U 1.0 U IOU IOU 
1.0 U IOU IOU IOU 1.0 U 1.0 U IOU IOU 
1.0 U 73~1 731 170

1 

1.0 U IOU ;~I 261 
1.0 U IOU 150 IOU IOU IOU 
1.0 U IOU 1.0 U IOU IOU IOU IOU 1.0 U 
1.0 U IOU 1.0 U IOU IOU lOU IOU 1.0 U 
1.0 U IOU 1.0 U IOU IOU IOU IOU IOU 
IOU IOU 1.0 U ~~I IOU lOU IOU ~ ~I lOU 551 2. 21 IOU IOU 171 
lOU IOU IOU 1.0 U lOU IOU 1.0 U IOU 
IOU 181 1.0 U 131M 1.0 U IOU 16 U IOU 
5.0 U 50 U 50 U 50 U 5.0 U 50 U 50 U 50 U 
50 U 5.0 U 50 U 5.0 U 50 U 50 U 50 U 50 U 
50 U 50 U 50 U 50 U 5.0 U 50 U 50 U 50 U 
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Sample Identification: 
laboratory Idenlificatlon. 

Date COllected: 

l,4-Dlchlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-0Ibromo-3-chloropropane 
1,2,3-Tnchloropropane 
trans-l,4-Dichloro-2-butene 
1,3,5-Trimethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Oibromide 
B romochlorometha ne 
2,2-0 ichloropropane 
1 ,3-0 ichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Ghlorotoluene 
tert-B utylbenzene 
sec-Butyl benzene 
4-lsopropyltoluene 
n-Bu!ylbenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
1,2,3-Tnchlorobenzene 

10/14102 s:\Sheetsltlmeolllph2riIGwevnt21.xls deep 

-
D.EE!! WELLS 

lW9D 
EMB5H 
6/26/02 

1.0 U 
50 U 
10 U 
20 U 
1.0 U 
1.0 U 
1.0 U 
lOU 
5.0 U 
3.0 U 
5.0 U 
1.0 U 
lOU 
5.0 U 
lOU 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
lOU 
lOU 
lOU 
1.0 U 
1.0 U 
1.0 U 
lOU 
1.0 U 
50 U 
50 U 
50 U 

- - - - - - - - - - - - -
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PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

lWl0D lWl1D lW1201 lW1202 lW140 lW17D lW18D 
ENOOC EMB5C ENOOK ENOOl ENOOE ENOOJ ENOOI 
6/27102 6/26102 6/27/02 6/27/02 6/27/02 6/27/02 6/27/02 

lOU lOU lOU lOU NA NA NA 
50 U 50 U 50 U SOU NA NA NA 
1.0 U 1.0 U 1.0 U lOU NA NA NA 
2.0 U 20 U 20 U 20 U NA NA NA 
lOU lOU 1.0 U lOU NA NA NA 
1.0 U 1.0 U 1.0 U lOU NA NA NA 
lOU lOU 1.0 U lOU NA NA NA 
lOU 1.0 U lOU 1.0 U NA NA NA 
5.0 U 5.0 U 50 U 50 U NA NA NA 
3.0 U 30 U 30 U 30 U NA NA NA 
5.0 U 50 U 50 U 50 U NA NA NA 
lOU lOU lOU 1.0 U NA NA NA 
lOU 1,41 471 1.0 U NA NA NA 
50 U 5,0 U 50 U 5.0 U NA NA NA 
1.0 U lOU 1.0 U lOU NA NA NA 
1.0 U lOU lOU lOU NA NA NA 
1.0 U lOU lOU lOU NA NA NA 
lOU lOU lOU lOU NA NA NA 
lOU 1.0 U lOU 1.0 U NA NA NA 
1.0 U 1.0 U 131 1.0 U NA NA NA 
1.0 U 1.0 U lOU 1.0 U NA NA NA 
1.0 U lOU lOU lOU NA NA NA 
1.0 U lOU lOU lOU NA NA NA 
1.0 U 1.0 U lOU 1.0 U NA NA NA 
lOU 1.0 U 1'1 1.0 U NA NA NA 
1.0 U lOU lOU 1.0 U NA NA NA 
1.0 U 1.0 U lOU 1.0 U NA NA NA 
5.0 U 50 U 5.0 U 5 au NA NA NA 
5.0 U 50 U 5.0 U 5.0 U NA NA NA 
5.0 U 50 U 5.0 U 5 au NA NA NA 

Landau Associates 
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Sample Identification 
laboratory Ident'iFlcatlon: 

Date Collected. 

1,4-Dichlorobem:ene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,1·Dlchloropropene 
Oibromcmetnane 
l,l,l,2-Tetrachloroethane 
l,2-0ibromo·3..chloropropane 
1,2,3-Trichloropropane 
trans-1 ,4-Dichloro·2·butene 
1,3,5-Tnmethylbenzene 
1,2,4-Trimethylbenzene 
Hexachlorobutadiene 
Ethylene Oibromide 
Bromochloromethane 
2,2-0ichloropropane 
1,3-0lchloropropane 
Isopropyl benzene 
n·Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec·Butylbenzene 
4-1 sopropyltoluene 
n·B utylbenzene 
1,2,4· Tnchlorobenzene 
Naphlhalene 
1.2,3· Trichlorobenzene 

1 0114102 s \Sheets\timeoil\ph2ri\Gwevnt21 xis deep 

OEE~WEL.L.S 

RW2 
ENDDD 
6127102 

1.0 U 
50 U 
1.0 U 
20 U 
lOU 
1.0 U 
1.0 U 
1.0 U 
50 U 
3.0·U 
50 U 
211 
621 
50 U 
1,0 U 
lOU 
1.0 U 
IOU 
461 
581 
au 
1.0 U 
1.0 U 
1.61 
841 
2.11 
6.5 U 
50 U 
871 
50 U 

TABLE B·4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 

TIME OIL NORTHWEST TERMINAL 

DupofRW2 
W 

ENOOA 
6127102 

lOU 
50 U 
lOU 
20 U 
lOU 
1.0 U 
10 U 
lOU 
50 U 
3.0 U 
5.0 U 

I ~~I 
50 U 
lOU 
1.0 U 
1.0 U 
10 U 

I ~il 
1.0 U 
1.0 U 
lOU 

§ 82 
20 

I 

r~'-

6.1 U 
50 U 
851 
50 U 

,-
l . -----:l 

j 
.----~ 
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Sample Identification: 
Laboratory IdentIfication: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method OR-DEQ 
TPH.Diesel Range 
TPH·Motor 011 Range 
TPH·Gasoline Range 

PRIORITY POLLUTANT 
METALS (mg/L) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
NiCkel (6010) 
Zmc (6010) 

CONVENTIONALS (mglLl 
Calcium (6010) 
Magnesium (6010) 
Potassium (6010) 
Sodium (6010) 
Total Dissolved Solids (EPA 160 1) 
Chlonde (EPA 325.2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (0 C) (avg) 
ConductiVity (mS/cm) (avg) 
Dissolved oxygen (mgfL) (avg) 
Turbidity (NTU) 

10/14/02 s:lsheetsltlmeolllph2riIGwevnt21.xls deep 

-
DEEE! lll!EL.L.S 

B2 
EM75K 
6125102 

NA 
NA 
NA 

0.010 
0005 U 
0002 U 
0001 U 

0.01 U 
0.006 U 

NA 
NA 
NA 
NA 
190 
5.1 

7.01 
153 
272 

4.S0 
58 

- - - - - - - - - - - .. -
TABLE B-4 Page 13 of 15 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

J2 0 R G1A LW1D LW3D LW4D LW6D 
EM85E EM75L EM7SM EM8SJ EM75H EMS5A ENOOH EMS51 
6/26/02 6125/02 6/25102 6126102 6125/02 6/26102 6/27/02 6/26/02 

NA NA NA 501 NA NA 281 161 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

00051 NA NA 00371 00051 0.0191 00271 00161 
O.OOS U NA NA 0005 U 0005 U 0.005 U 0.005 U 0005 U 
0.002 U NA NA 00021 0002 U 00021 00031 0.002 U 
0001 U NA NA 0001 U 00051 0001 U 0.001 U 0001 U 

001 U NA NA 001 U 001 U 001 U 0.01 U 001 U 
0006 U NA NA ooosl 00061 0. 008 1 0.0091 0006 U 

NA NA NA NA NA NA 65.9 NA 
NA NA NA NA NA NA 29.4 NA 
NA NA NA NA NA NA 13 NA 
NA NA NA NA NA NA 182 NA 
290 NA NA 320 300 310 360 240 
4.8 NA NA 51 16 3.4 15 2.5 

658 643 6.64 648 6.86 6.30 665 641 
15.3 173 15.2 17.S 160 14.4 14.4 166 
467 471 591 592 451 629 624 331 
3.17 4.16 4.86 2.72 5.36 4.43 4.00 3.07 

41 57 195 65 23 58 53 48 

Landau Associates 
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Sample Identification 
Laboratory Identification' 

Date Collected' 

TOTAL PETROLEUM HYDROCARBONS (mgIL) 
Method OR,DEQ 
TPH-Oiesel Range 
TPH-Motor Oil Range 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mgll) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONAlS (mgll) 
Calcium (6010) 
Magnesium (6010) 
Potassium (6010) 
Sodium (6010) 
Total Dissolved Solids (EPA 160.1) 
Chloride (EPA 325 2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (0 C) (avg) 
Conductivity (mS/cm) (avg) 
Dissolved oxygen (mgiL) (avg) 
Turbidity (NTU) 

10/14/02 s.\sheets\timeOillph2n\Gwevnt21 xis deep 

,.. - --
~. ~-~ 

IJEE~WE1.LS 

lW9D 
'EM85H 
6/26102 

0261 
NA 
NA 

0033} 
0005 U 
00021 
0.001 U 
0.01 U 

0.011J 

NA 
NA 
NA 
NA 

220 
30 

6.41 
169 
310 
3.30 

38 

TABLE 6-4 
PHASE II REMEDIAL INVESTIGATION 

GROUNDWATER ANALYTICAL RESULTS 
SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 

TIME OIL NORTHWEST TERMINAL 

lWl0D lWl1D lW12Dl lW12D2 LW14D 
ENOOC EM85C ENOOK ENOOl ENOOE 
6127/02 6126102 6/27102 6127/02 6/27/02 

025 U I 111 I 101 NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

I 0031 1 I 00071 0028 I 0018 1 NA 
O.OO~ U 0005 U 0006 0.005 U NA 

I 0.0041 I 00031 0.007 0.002 U NA 
0001 U 0.001 U 0002 0.001 U NA 

001 U 001 U 001 U 001 U NA 

I 00101 I 0013 1 j 00221 0006 U NA 

191 NA 59.3 525 NA 
9 37 NA 281 23 a NA 
07 NA 1.0 3.1 NA 

B.77 NA 12.4 21.7 NA 
140 410 300 330 NA 
2.1 12 38 4.1 NA 

656 656 7.07 666 6.64 
14.1 149 14.3 14.2 139 
189 694 410 528 487 

559 333 4.73 425 508 
38 3 133 2 160 

rJ Ii.;".] r:--,--
~~ r---, ~ ,"----" 
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lW17D LW180 
ENOOJ ENOOI 
6/27102 6127/02 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

6.68 645 
142 155 
196 393 

492 442 
16 15 
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Sample Identification, 
Laboratory Identification: 

Date Collected: 

TOTAL PETROLEUM HYDROCARBONS (mg/L) 
Method OR'[)EQ 
TPH·Diesel Range 
TPH-Motor Oil Range 
TPH-Gasoline Range 

PRIORITY POLLUTANT 
METALS (mgIL) 
Arsenic (7060) 
Chromium (6010) 
Copper (6010) 
Lead (7421) 
Nickel (6010) 
Zinc (6010) 

CONVENTIONALS (mgIL) 
Calcium (6010) 
Magnesium (6010) 
Potassium (6010) 
Sodium (6010) 
Total Dissolved Solids (EPA 160 1) 
Chlonde (EPA 325 2) 

FIELD PARAMETERS 
pH (avg) 
Temperature (0 C) (avg) 
Conductivity (mS/cm) (avg) 
Dissolved oxygen (mglL) (avg) 
Turbidity (NTU) 

10114/02 s.lsheetsltlmeolllph2nIGwevnt21.xls deep 

-
CEEeWELLS 

RW2 
ENOOO 
6127102 

1.81 
0.50 U 

2.61 

00191 
0.005 U 
0.002 U 
0001 U 
0.01 U 

0.015 J 

42,3 
17.0 
23 

12,0 
250 
6,1 

647 
14,5 
450 

4,87 
14 

- - - - - - -
TABLE B-4 

PHASE II REMEDIAL INVESTIGATION 
GROUNDWATER ANALYTICAL RESULTS 

SECOND QUARTERLY SAMPLING EVENT, JUNE 2002 
TIME OIL NORTHWEST TERMINAL 

Dup ofRW2 
W 

ENOOA 
6127/02 

1 1.91 
050 U 

1 2.61 

1 00201 
0.005 U 
0002 U 
0001 U 

001 U 
1 o 0371J 

43,3 
17,5 
23 

t23 
270 
56 

6.47 
14,5 
448 

4.72 
12 

- - - - - -
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TABLE B-5 

KEY TO FOOTNOTES AND ANALYTICAL DATA QUALIFIERS 

Footnotes' 

NA = Not analyzed. 

NM = Not measured. 

U = Indicates compound was analyzed for, but was not detected at the reported sample detection limil. 

UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate. 

M = Indicates an estimated value of analyte found and confirmed by analyst but with low spectral match. 

J = Data validation flag indicating the analyte was positively identified; the associated numerical value is the approximate 

concentration of the analyte In the sample. 

R = The sample results are rejected due to seriOUS deficiencies in the ability to analyze the samples and meet quality control criteria. 

The presence or absence of the analyte cannot be verified. 

L.... ___ ..JI = Detected constituent. 

(a) The laboratory reported that hydrocarbon patterns that eluted in the gas range were detected; however the 

elution patterns do not match available standards. 

(b) The laboratory reported that these samples have a pattern in the mineral spirits and diesel standard pattern 

range that does not resemble the standard patterns. This could possibly be a weathered mixture of mineral spirits and diesel. 

(c) The laboratory reported that these samples have a pattern in the diesel and motor oil range that do not resemble the diesel 

or motor oil standard pattern. This could possibly be a weathered fuel. 

(d) The laboratory reported that these samples show a pattern in the diesel range that does not resemble the diesel standard 

pattern. This could possibly be a weathered diesel. 

(e) The laboratory reported that these samples show a pattern in the gas and diesel range that does not resemble either of the typical 

peak patterns for these standards. 

-

(f) These results are questionable because of laboratory blank contamination within this data set and the lack of PCP detections in these wells 

historically. However, the results were not qualified because the method blank contamination could not be linked directly to the sample results. 

s: Isheetsltimeoi1lph2IGwevnt21.xls footnotes 10/14/02 

- - - - -
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TECHNICAL MEMORANDUM 

IA LANDAU 
" ASSOCIATES 

TO: Rebekah Brooks, Project Manager, Landau Associates 

cc: 

FROM: 

DATE: 

RE: 

Tom Roick, Oregon Department of Environmental Quality (DEQ) 
Kevin Murphy, Time Oil Co. 
Patty Oost, Schwabe, Williamson & Wyatt 
Mike Tiskuk, Beazer East, Inc. 

Stacy Pischer and Denise Nieman 

August 8, 2002 

SECOND QUARTER 2002 GROUNDWATER MONITORING 

LABORATORY DATA QUALITY EVALUATION 

TIME OIL NORTHWEST TERMINAL 

This technical memorandum provides the results of a data quality evaluation for 38 groundwater 

samples and two storm dram water samples collected at the Time Oil Northwest Termmal between June 

24 and 27,2002 for the Phase II remedial investIgation (RI) second quarter 2002 groundwater monitoring 

event. A data quality evaluation was performed for analyses of total petroleum hydrocarbons [TPH; 

Oregon Department of Environmental Quality (DEQ) TPH-D extended and TPH-G]; volatile organic 

compounds [VOCs; U.S. Envlfonmental Protection Agency (EPA) Method 8260B); pentachlorophenol 

[PCP; EPA Method 8270 with selected ion monitoring (SIM)]; semivolatile organic compounds (SVOCs; 

EPA Method 8270C); selected priority pollutant metals (EPA Method 601017000 series); chloride (EPA 

Method 325.2), and total dissolved solids (IDS; EPA Method 160.1). All of the analyses were performed 

by Analytical Resources, Inc. (ARl), located in Seattle, Washington. This data quahty evaluation covers 

ARI data packages EM66, EM75, EM85, ENOO, and ENOL The data quality evaluation was performed 

in accordance with the revised quality assurance project plan (QAPP) contained in Appendix C of the 

Phase III Remedial Investigation work plan (Landau Associates 2001), and with applicable portions of 

the U.S. Environmental Protection Agency (EPA) Contract Laboratory Program National Functional 

Guidelines for Organic Data Review and Contract Laboratory Program National Functional Guidelines 

for Inorganic Data Review (EPA 1994a,b). 

The evaluation considered the following elements: 

• Chain~of~custody records 

• Holding times 

• Surrogate spike recoveries 

• Matrix spike and matrix spike duplicate (MSIMSD) results 

• Laboratory control sample (LCS) results 

130 2nd Avenue South. Edmonds, WA 98020 • (425) 778-0907 • fax (425) 778-6409 • www.landauinC.com 
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• Blank (method and field) results 

• Duplicate (laboratory and field) results 

• Reporting limlts 

• Overall data qualIty and completeness. 

Data validation qualifiers are added to sample results based on the evaluation of data quality. The 

absence of a data qualifier indicates that the datum is acceptable without qualification, Applicable data 

validation qualifiers are summarized in Table I. 

CHAIN-OF-CUSTODY REcORDS 

Slgned chain-of-custody records accompanied each data package except data package EM75. 

The laboratory received all samples in good condition and all analyses requested were performed. 

HOLDING TIMES 

For all analyses and all samples, the time between sample collection, extractlOn, and analysis was 

determined to be within EPA- and project-specified holding times with one exception. The third analysis 

of sample X for VOCs was performed 1 day past the method holding time. All detected VOCs for this 

sample were qualified as estimates (J). Reporting limits for non-detected VOCs for sample X will be 

reported from the initial analysis, which was performed within the recommended holding time. 

Qualification of the reporting limits for the non-detected VOCs is, therefore, not necessary. 

SURROGATE SPIKE RECOVERIES 

All of the surrogate spike recoveries were within the project-specified and/or laboratory control 

limits except as indicated in Table 1, and discussed below: 

I' 
I 

• Data Package EM66 - VOC analyses. VOC analyses were performed twice for samples 
RW-l and LW-IIS and three times for sample X to address quality performance issues or for 
dilutions. During the second VOC analyses of samples RW-l and LW-IlS, recovery values 
for surrogate d4-1,2-dichlorobenzene exceeded the laboratory control limit, indicating a 
potential high bias. During the first analysis of sample X, recovery of surrogate r 
d4-1,2-dichlorobenzene significantly exceeded the laboratory control limit; therefore, a l.; 
second analysis was performed. The concentrations reported in the second analysis were not 
similar to those reported in the initlal analysis; therefore, a third analysis was performed. I ' 
Dunng the third analysis, recovery of this surrogate only slightly exceeded the laboratory t:~ 

, control limits. QualificatlOn of the VOC data and which results are recommended for use are 
dlscussed below for each sample. 

Sample RW-l. For sample RW-l, the most accurate detected concentrailons were 
determined to be those reported in the initial run, which was performed at a dilution. 

10114102 S:\WPROCI2311001IDVI2q02_DV doc 2 LANDAU ASSOCIATES 
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Recovery values for all surrogates were within laboratory control hmits for this run. 
However, due to high reporting limits in this run, isopropyltoluene and naphthalene were 
not detected. The compounds were, however, detected in the second analysis, which was 
not performed at a dilution. Concentrations for these compounds should be reported from 
the second analysis. The lower reporting limits for the second analysis (nondiluted) 
should also be used for those compounds that were not detected. No qualifiers were 
assigned to the VOC data for RW-I for the following reasons: 1) recovery values for 
surrogates in the initial analyses were within control limits, 2) the accuracy of 
isopropyltoluene and naphthalene results for the second analysis is qualified using 
surrogates other than d4-1,2-dichlorobenzene, and 3) high surrogate recoveries do not 
affect non detects. 

Sample X. For sample X the most accurate detected concentrations were determined to 
be those reported in the third run (see above). Recovery of surrogate 
d4-1,2-dichlorobenzene only slightly exceeded the laboratory control limit in thIS run. 
Although this analysis was performed 1 day past the recommended holding time, an 
evaluation of the data provided in the first and second runs for this sample and of the data 
provided in the two analyses performed on the field duplicate (RW -1) indicate that the 
data reported in the third analysis of sample X is most representative. Therefore, it is 
recommended that the detected concentrations reported in the third run for sample X be 
used and qualified as estimates (1) due to holding time exceedance and high surrogate 
recovery. The lower reporting limits from the initial analysis, however, should be used 
because these are not affected by the high surrogate recovery. 

Sample LW-llS. For sample LW-IIS the most accurate detected concentrations were 
determined to be those reported in the initial run, which was performed at a dilution. 
Recovery values for all surrogates were within laboratory control limits for this run. 
However, due to high reporting limits in this run, tert-butylbenzene, 4-isopropyltoluene, 
and naphthalene were not detected. The compounds were, however, detected in the 
second analysis, which was not performed at a dilution. Concentrations for these 
compounds should be reported from the second analysis. Only the concentration for tert
butylbenzene was qualified as an estImate (1) due to a potential high bias indicated by the 
high recovery of surrogate d4-1,2-dichlorobenzene, as shown in Table 1. The lower 
reporting limits for the second analysis should also be used for those compounds that 
were not detected. 

• Data Package EM66 - SVOCs. All surrogates were diluted out during the dilution analysis 
of SVOCs for samples X and LW-llS. Because surrogate recoveries dunng the initial 
(nondiluted) analysis of these samples were within the laboratory- and/or project-specified 
control limits, no qualifiers were assigned. 

• Data Package EM-66 - TPH-Dx. Surrogate o-terphenyl was diluted out during the diluted 
TPH-Dx analysis of sample X. Because the surrogate recovery during the initial (nondiluted) 
analysis of this sample was within the laboratory control limit, no qualifiers were assigned. 

• Data Package EM85 - VOC analyses. During the initial analysis and the diluted reanalysis 
of sample L W -8S for VOCs, the recovery values for surrogate d4-1,2-dichlorobenzene 
exceeded the upper laboratory control limit, indicating a potential high blas. All detected 
benzene-related VOCs reported from the initial analysis and the reanalysis of sample L W -8S 
were qualified as estimates (J), as indicated in Table 1. 

10114102 S.IWPR0C\2311001lDVl2q02_DV.doc 3 LANDAU ASSOCIATES 
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• Data Package ENOO - VOC analyses. During the imtial analysis of sample L W -4S for 
YOCs, the recovery value for surrogate d4-1,2-dichlorobenzene exceeded the upper 
laboratory control limit, indicating a potential high bias. The sample was reanalyzed using a 
dilution. All surrogate recovery values were wIthin the laboratory control limits for this run, 
but the detected concentratlOns differed from those obtained during the imtial run. A third 
analYSIS was performed to confirm the results obtained dunng the second analysis. The 
results in the third analysis confirmed the results in the second analysis; however, because the 
thIrd analysis was performed outside the method holding tIme, It is recommended that the 
results for the detected VOCs m the second analysis be used. Also, it is recommended that 
the reportmg hmits reported in the mit131 analysis of L W -4S be used for all non-detected 
VOCs. High surrogate recoveries do not affect reporting limits for the non-detected VOCs; 
therefore, no qualification of these data is necessary. 

• Data Package ENOO - Sy~C analyses. All surrogates were diluted out during dilution 
reanalysis of sample LW-4S for SVOCs. Because surrogate recoveries during the initial 
(nondiluted) analysis of this sample were within laboratory control limits, no qualifiers were 
assigned. 

• Data Package ENOO - TPH-Dx. The surrogate, o-terphenyl, was diluted out during dilution 
reanalysis of sample LW-4S for diese1- and motor oil- range hydrocarbons. Because the 
surrogate recovery during the imtial (nondiluted) analysis of this sample was within the 
laboratory control limits, no quahfiers were assigned. 

MATRIX SPlKE!.MATRIX SPIKE DUPLICATE (MS/MSD) RESULTS 

A minimum of one MSfMSD pair per 20 samples (or per laboratory batch if fewer than 20 

samples were obtained) was performed for each organic analysis and a minimum of one MS per 20 

samples (or per laboratory batch if fewer than 20 samples were obtained) was performed for total metals 

and conventional analyses. For all analyses, each MSIMSD was performed using a project sample. 

Recoveries and relative percent difference (RPDs) for the MSIMSDs were within the project-specified 

control limits except as indicated in Table 1 and discussed below: 

• Recovery of spiked compound, 4-nitrophenol, in the MSIMSD pair reported in data package 
EM85 exceeded the upper laboratory control limit, indicating a potential high bias. Because 
4-nitrophenol was not detected in the associated project samples, qualIfication of the data was 
not necessary. 

• Recovery of spiked compounds, phenol and 2-chlorophenol, in the MSD reported in data 
package EM85 exceeded the upper laboratory control limits. However, because the recovery 
values for phenol and 2-chlorophenol in the associated MS sample were within the laboratory 
control limIts, no quahfiers were aSSIgned to the data. 

LABORATORY CONTROL SAMPLE (LCS) RESULTS 

Except for the analysis of IDS, at least one LCSlblank spike was analyzed with each batch of 

samples. LCS duplicates were also performed with most analyses performed. Recoveries and relative 
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percent differences (RPDs) for the laboratory control samples and associated duplicates were within 

laboratory-specified control hmits. No qualification of the data was necessary. 

METHOD BLANK RESULTS 

Method blanks were analyzed with each batch of samples for each analysis. Contamination was 

detected in some of the method blanks, as indicated in Table 1, and as discussed below: 

• Acetone was detected in the method blank associated with the VOC analyses performed on 
July 2, 2002. Acetone was detected in some associated project samples at concentrations less 
than 10 times the method blank concentration. These acetone results were qualified as 
nondetect (U), as indicated in Table 1. 

FIELD BLANK RESULTS 

In accordance with the QAPP, field equipment rinsate blanks were not collected (all samphng 

equipment was dedicated and/or disposable, which elimmated the potential for cross-contamination). 

Trip blanks were submItted for analysis ofVOCs and TPH-G. No VOCs or gasoline-range hydrocarbons 

were detected III the trip blanks. 

LADORA TORY DUPLICA TE RESULTS 

At least one laboratory duplicate sample was analyzed for TDS, sulfate, and chloride. All RPDs 

were within the laboratory control limits. No qualification of the data was necessary. 

FIELD DUPLICATE RESULTS 

Three blind field duplicate pairs (RW-IIX, RW-2IW, and LW-103SILW-13D) were conected 

during this sampling event. The project-specified criterion of at least one blind field duplicate sample per 

20 samples was met. A project-specified control limit of 20 percent was used to evaluate the RPDs 

between the duplicate samples except when the sample results were within five times the reporting limit. 

In these cases, a project-specified control limit of plus or minus the reporting limit was used. RPDs for 

all six duplicate sample pairs submitted for analysis were within the project-specified control limits, 

except as indicated in Table I and as discussed below: 

• The RPD between phenol, naphthalene, pentachlorophenol, and diesel results for the blind 
field duplicate pair RW-IIX exceeded the project-specified control limits. Phenol, 
naphthalene, pentachlorophenol, and diesel results for these two samples were qualified as 
estimates (1). 

• The RPD between phenol, naphthalene, 2-methylnaphthalene, and zinc results for blind field 
duplicate pair RW-21W exceeded the project-specified control limits. Phenol, naphthalene, 
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2-methylnaphthalene, and zinc results for these two samples were qualified as estimates 
(JIUJ). 

REpORTING LIMITS 

Method- and/or project-specified quantitatlOn limits were met for all samples. 

OVERALL DATA QUALITY AND COMPLETENESS 

Data precision was evaluated through laboratory duplicates, field duplicates, matrix spike 

duplicates, and laboratory control sample duplicates. Data accuracy was evaluated through surrogate 

spikes, matrix spikes, and laboratory control samples. Based on this data quality evaluation, all of the 

data were determined to be acceptable and no data were rejected. 

The completeness for this set of data is 100 percent, which exceeds the. project-specified goal of 

90 percent. 

REFERENCES 

EPA. 1994a. Contract Laboratory Program National Functional Guidelines for Organic Data Review. 
U.S. Environmental Protection Agency. 

EPA. 1994b. Contract Laboratory Program National Functional Guidelines for Inorganic Data Review. 
U.S. Environmental Protection Agency. 

Landau Associates. 2001. Work Plan, Phase III Remedial Investigation, Time Oil Northwest Terminal, 
Portland, Oregon. June 18. 
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TABLE 1 
SUMMARY OF DATA QUALIFIERS 

SECOND QUARTER 2002 EVENT GROUNDWATER SAMPLE RESULTS 
ARI DATA PACKAGES EM66. EM75. EM85. ENOO, and EN01 

Data Package No. Analyte Qualifier Sample Identification Reason 

EM66 Acetone U X, RW-1 Method blank contamination 

EM66 2-Butanone J X Holding time exceeded by one 

Toluene day 

Ethylbenzene 

M,p-Xylene 

o-Xylene 

1,3,5-Trimethylbenzene 

1.2.4 Trimethylbenzene 

Isopropylbenzene 

n-Propyl benzene 

4-lsopropyltoluene 

Naphthalene 

EM66 tert-B utylbenzene J LW-11S High surrogate recovery 

EM66 Phenol J RW-1. X Low precision in field duplicate 

Naphthalene 

Pentachlorophenol 

EM66 Diesel J RW-1, X Low precision in field duplicate 

EM85 Benzene J LW-8S High surrogate recovery 

m,p-Xylene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Ethylbenzene 

Isopropylbenzene 

n-Propylbenzene 

ENOO Acetone U W, LW-4D Method blank contamination 

ENOO Phenol J W, RW-2 Low precision in field duplicate 

Naphthalene 

2-Methylnaphthalene 

ENOO Zinc J W, RW-2 Low precision in field duplicate 

EN01 Acetone U SDM-1 Method blank contamination 

J = Indicates the analyte was positively identified; the associated numerical is the approximate concentration of the 
analyte in the sample. 

U = Indicates compound was analyzed for, but was not detected at the given detection limit. 
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November 8, 2002 

Mr. Tom Roick 
Oregon Department of Environmental Quality 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: TIME OIL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

IA lANDAU 
AsSOCIATES 

On behalf of Time Oil, attached is the October 2002 monthly report for Time Oil Northwest 

Terminal RIlFS. 

LANDAU ASSOCIATES, INC. 

Rebekah Brooks 
Project Manager 

RB/tam 
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Enclosure 

cc: Mr. Kevin Murphy, Time Oil Co. 
Ms. Patricia Dost, Schwabe Williamson & Wyatt 
Mr. Mike Tischuk, Beazer East, Inc. 
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MONTHLY REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

October 2002 

SUMMARY OF WORK PERFORMED 

• Prepared and submitted the September 2002 monthly report to DEQ. 

• Completed in situ soil excavation of PCP-impacted soil in the former PCP mixing area and collected 
soil verification samples at the base and sidewalls for each 5-ft lift. The limits of the impacted soil 
excavation were extended approximately 10 ft to the south and approximately 15 to 20 ft to the 
southwest in areas where the verification samples indicated PCP concentrations exceeded the soil 
cleanup action level of 5 ppm. Because the verification soil samples results indicated that PCP 
concentrations were nondetect or less than 2 ppm for the 5- and lO-ft lifts in the extended excavation 
areas, the soil excavated at approximately 0 to 7 ft below ground surface (BGS) in these areas were 
segregated from the impacted soil and used as backfill in the excavation area. 

• Continued soil removal and transport to the Swan Hills facility. Approximately 3,800 tons of soil 
was removed from the site in October 2002, for a total of about 7,300 tons removed and transported 
through the end of October. 

• Began backfill in the fonner PCP mixing area using clean fill from the excavation and imported fill 
from Angell Quarry in Portland, Oregon. Completed backfill within the former Crosby & Overton 
tank area and continued backfill on the east property using imported fill. 

• Conducted pilot study follow-up groundwater and soil sampling for evaluation of the effectiveness of 
the in situ chemical oxidation (ISCO) technique for groundwater remediation. Began preparation of 
the ISCa pilot study report. 

• Installed manifold piping in the former PCP mixing area excavation for use as injection points for 
future soil and groundwater remediation activities using ISCO techniques. Provided mc permit 
application to Water Quality Division of DEQ for new injection points and received permit from 
DEQ. 

• Installed a permanent storrnwater bypass/groundwater intercept system for recovering PCP-impacted 
groundwater prior to discharge to the Willamette River for treatment by the onsite wastewater 
treatment system. Groundwater flow into this portion of the storm drain is estimated at about 3 to 3.5 
gpm based on flow into the onsite wastewater treatment system. 

• Continued implementation of the groundwater interim action in the lower zone at RW-2 in October, 
at an average flow rate of 1.7 gpm. HRW-l did not operate during October. RW-2 was brought back 
online on October 10, after the permanent stormwater bypass/intercept system was installed. A total 
of approximately 8.33 million gallons of groundwater have been treated and discharged from the 
interim action, with a total of about 268,000 gallons treated in October 2002. Analytical results from 
a sample collected from the treatment system effluent on October 3, 2002 indicated a PCP 
concentration of 8.84 ~gIL, well below the permitted discharge limit of 40 Jlg/L. 

• Continued review of the system operations performance for the groundwater interim action system at 
RW-2 and HRW-l and the onsite wastewater treatment system. 
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• Provided DEQ with the laboratory results, data validation reports, and other supporting 
documentation for the Phase III preliminary evaluation and the Phase II RI supplemental sampling. 

• Completed client review of the 2nd quarter 2002 groundwater report and groundwater interim action 
status report and submitted the 2nd quarter 2002 groundwater interim action status report to DEQ. 

• Received and began validation of the 3 rd quarter 2002 groundwater results. 

• Began preparation of the East Property Remedial Action Completion Report. 

• Continued preparation of a report documenting the results from the CPT investigation in the Phase III 
study area. 

RESULTS COLLECTED 

• Soil verification results from the in situ excavation in the fOlmer PCP mixing area. The validated 
results, laboratory reports, and data validation report will be provided to DEQ with the completion 
report for the stockpile and in situ excavation. 

• Soil and groundwater results from the ISCO pilot study. The validated results, laboratory reports, and 
data validation report will be provided to DEQ with the ISCO pilot study report. 

• Groundwater treatment system discharge samples collected on October 3, 2002. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• Soil verification results from the in situ excavation within the former PCP mixing area indicate that 
PCP concentrations greater than 5 ppm will be left in place at about 12 to 15 ft BGS following the 
completion of soil excavation. Based on preliminary results from the ISCO pilot study, it is 
anticipated that the ISCO technique will be effective in treating residual soil PCP concentrations 
within the zone of groundwater fluctuation. Additional information on the effectiveness of ISeO 
technique will be provided with the ISCO pilot study report. 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at RW-2. Continue 
treatment and discharge to POTW. Continue review of the system operations performance for the 
groundwater interim action system at RW-2 and HRW-l and the onsite wastewater treatment system. 
Re-route discharge from HR W -1 to "new" discharge pipe and attempt to remove blOfouling from the 
screened section piping in HRW-l. 

• Submit the 2nd quarter 2002 groundwater monitoring report to DEQ. 

• Prepare the 3rd quarter 2002 groundwater monitoring and interim action status report. 

• Submit 4th quarter 2002 Self Monitoring Report (SMR) for the wastewater treatment system to the 
City of Portland. 
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• Complete soil transport and disposal to the Swan Hills incineration facility in Alberta, Canada. 
Conduct a scrape of surface soil below the stockpile area and collect soil verification samples. 
Continue backfill of excavation within the fonner PCP mixing area. Complete backfill of excavation 
on the east property. 

• Continue preparation of the ISCQ pilot study report. 

• Continue to recover groundwater infiltrating to the storm drain. 

• Begin preparation of the removal action completion report for the soil stockpile and warehouse 
demolition/in situ soil excavation. 

• Continue preparation of the East Property Remedial Action Completion Report and submit to client. 

• Prepare well abandonment plan for the east property wells. 

• Complete preparation of the Phase III CPT investigation technical memorandum and submit to client. 
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December 10, 2002 

Mr. Tom Roiek 
Oregon Department of Environmental QualIty 
2020 SW Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

Itrl DEG 1 3 2002 

RE: TIME OfL NORTHWEST TERMINAL 

PORTLAND, OREGON 

Dear Mr. Roick: 

IA 
86-'102-

LANDAU 
ASSOCIATES 

On behalf of Time Oil, attached is the November 2002 monthly report for Tim(~ Oil Northwest 

Terminal RlIFS. 

LANDAU ASSOCIATES, INC. 

By: 

Project Manager 

RB/tam 
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MONTHLY REPORT TO DEQ 
TIME OIL - NORTHWEST TERMINAL 

November 2002 

SUMMARY OF WORK PERFORMED 

• Prepared and submItted the October 2002 monthly report to DEQ. 

• Completed soil removal and transport to the Swan HIlls facihty in mid-November. Approximately 
2,353 tons of soil were removed from the site in November 2002, for a total of 9,695 tons removed 
and transported from the fonner soil stockpIle area and in situ excavation area for the soil removal 
actions. 

• Following removal of the soil stockpiled in the former stockpile area and the stockpile liner, 
conducted a scrape of soil (approXimately 6 inches below grade) across the entire area, and collected 
soil confInnation samples for pentachlorophenol (PCP). Conducted excavation of soil (up to about 
1.5 ft) in the southeast comer of the stockpile area where the PCP concentrations for the confInnation 
samples exceeded the cleanup action level and where field observations noted visual soil 
contamination. Recollected soil confirmation samples in thiS area. 

• Completed installation of mamfold piping in the former PCP mixing area excavation for use as 
injection pomts for future soil and groundwater remediation activities using in situ che:mical oxidation 
(ISCO), bioventing, or other techniques. 

• Completed backfill in the fonner PCP mixing area and soil stockpile area using clean fill from the 
excavation and imported fill from Angell Quarry in Portland, Oregon. The area was graded so that 
surface water runoff was diverted away from the former PCP mixing area. All operations related to 
the soil excavation, removal, and backfilling have been completed and the City of Portland inspector 
has signed off on all building pennits. 

• Collected a concrete wipe sample for PCP analysis from the concrete wall bordering the east side of 
the fonner stockpile area and removed the wall. The PCP result for the wipe sampk was nondetect 
and the concrete was disposed at a concrete recycler. 

• Conducted data validation of soil confirmation sample results from the excavation within the former 
PCP mixing area. 

• Continued preparation of the ISCO pilot study report. 

• Continued implementation of the groundwater interim action in the lower zone at RW··2 at an average 
flow rate of 7.1 gpm. HRW -1 did not operate during November. Continued implementation of the 
groundwater intercept system at the east-west trending storm dram line, at an average flow rate of 2.4 
gpm. A total of approximately 8.73 million gallons of groundwater have been treated and discharged 
from the mterim actIOn system, with a total of about 400,000 gallons treated in November 2002. 

• Collected a treated stormwater effluent sample on November 11, 2002. The effluent sample results 
for oil and grease, copper, lead, and zinc were nondetect. 

• Contmued review of the system operations performance for the groundwater interim action system at 
RW-2 and HRW-I and the onsite wastewater treatment system. 
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• Began preparation of as-built drawings for storm drain modifications and the groundwater intercept 
system. 

• Conducted the 4th quarter 2002 groundwater sampling event on November 11-13, 2002. Began 
processing and evaluating groundwater level data. 

• Began preparation of the 3'd quarter 2002 groundwater monitoring and groundwater interim action 
status report. Beginning with the 3m quarter 2002 sampling event, the groundwater monitoring report 
and groundwater interim action status report will be combmed into a single dehverabk. 

• Completed preparation of the draft East Property Remedial Action Completion Repor't and submitted 
to client for review, including soil removal on the east property and within the former Crosby & 
Overton tank area. 

• Completed backfill of excavation on the east property. 

• Completed preparation of a draft technical memorandum documenting the results from the CPT 
investigation in the Phase III study area and submitted to client for review. 

RESUL TS COLLECTED 

• None. 

PROBLEMS ENCOUNTERED AND STEPS TO RESOLVE 

• None, 

WORK TO BE PERFORMED NEXT MONTH 

• Prepare and submit monthly report to DEQ. 

• Continue implementation of the groundwater interim action in the lower zone at R'W -2 and of the 
groundwater intercept system at the storm drain. Continue treatment and discharge to POTW. 
Continue review of the system operations performance for the groundwater interim action system at 
RW-2 and HRW-l and the onsite wastewater treatment system. Re-route discharge from HRW-l to 
"new" discharge pipe and attempt to remove biofouling from the screened section pipiHg in HRW-l. 

• Complete the draft 3'd quarter 2002 groundwater monitoring and interim action status report and 
submit to client. 

• Receive and begin data validation of 4th quarter 2002 groundwater data. 

• Receive final results for the post-injection groundwater sampling, validate the data, incorporate into 
the ISCO pilot study report, and conduct internal reviews of the report. 

• ContInue preparation of the removal action completion report for the soil stockpIle and warehouse 
demolitIOn/in situ soil excavation. 

• Complete client review of the East Property Remedial Action Completion Report and submit to DEQ. 
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• Prepare well abandonment plan for the east property wells. 

• Complete client review of the Phase III CPT investigation technical memorandum and submit to 
DEQ. 

• Complete preparatlon of the as-builts for the groundwater intercept system and provide to client for 
revIew. 

• Receive final laboratory results for the soIl confirmation samples withm the former stockpIle area and 
conduct data validation. 
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